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EFFECT OF LEADING-EDGE-FLAP DEFLECTION ON THE WING
IOADS, LOAD DISTRIBUTIONS, AND FLAP HINGE
MOMENTS OF THE DOUGLAS X-3 RESEARCH

ATRPIANE AT TRANSONIC SPEEDS*

By Earl R. Keener, Normen J. McLeod,
and Norman V. Taillon

SUMMARY

Wing loads and load distributions were obtained by differential-
pressure measurements between the upper and lower surfasces of the wing
of the Douglas X-3 research slrplane with various lesding-edge-flep
deflections. An analysls 1s presented showing the effect of deflecting
the leading-edge flap on the wing charascteristics at Mach numbers from
0.55 to 0.9. In addltion, the load and hinge-moment characteristics of
the leading-edge flap sre presented for Mach numbers up to 1.15 with the
£flap undeflected and for Mach numbers up to 0.9 with the flep deflected.

Deflectlng the leading-edge f£lsp affects the chordwise load distri-
bution over about TS-percent chord, and the effects are generally simi-
lar at each wing station. The deflected flap delays leading-edge~flow
separation to higher angles of attack, snd, as a result, the maximm
normal -force coefficilent is 0.05 to 0.1 greater with flap deflected &
nominal 7° at Mach numbers up to 0.76 and about 0.3 greater with the
flep deflected a nominal 27° at a Mach number of sbout 0.55. Below
meximum 11ift, deflecting the flap about 7° does not chenge the normesl-
force coefficient appreciably at a given angle of attack; however, the
center of pressure ls moved rearward over most of the 1ift range, the
rearward displscement incressing with increasing Mach number. No change

occurs in the spanwise location of the center of pressure with flep
deflection.

Deflecting the flap decreases the flap normal-force and hinge-
moment coefficients considerably at a particular angle of attack; how-
ever, the maximum normsl-force and hinge-moment coefficlents lncrease
with flep deflection as & result of the delsy In leading-edge-flow sepa-
ration. The hinge-moment coefficient of the leading-edge flap is an

spproximately lineasr funcition of the normal-force coefficlient of the
flap.

*
Title, Unclassified.
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Wind-tunnel results from an X-3 model apnd from models of similar
wings show the same effects on the load and pitching-moment charascter-
istics of deflecting the leading-edge flap as are shown by the flight
results. The chordwise load distributions from wind tumel and flight
are simllar, although at the higher angles of attack the pesk loads at
the leading edge and flap hinge line are higher for the flight data.

INTRODUCTION

Thin wings used on supersonlec aircraft present aerodynamic prob-
lems at subsonic speeds as a result of early separation of the flow on
the upper surface, beginning at the leading edge (ref. 1). Leading-edge
flaps have been shown to improve the landing characteristics of these
wings by delaying the leading-edge separation to higher angles of attack,
thus increasing the maximum 1ift (ref. 2). In addition, wind-tunnel
tests have shown that a cambered leading edge, such as a deflected
leading-edge flap, lmproves the crulsing characteristics of these wings
because of an increase in lift-dreg ratio for moderate angles of attack
(refs. 2 to 4).

As & result of the probable use of leading-edge flaps and cambered
leading edges on thin wings, a flight investigation was conducted to
determine the effect of deflecting the leading-edge flap on the wing and
flap loads and on the detalled load dilistributions. Utlllzing the
Douvglas X-3 research alrplane, the investigatlion was conducted at the
NACA High-Speed Flight Station at Edwards, Calif. The X-3 is a thin
wing airplane designed to explore the subsonic and low supersonic Mach
number range. The wing is unswept at the 75-percent chord line and has
an aspect ratio of 3.09, a taper ratio of 0.39, and a modified 4.5
percent~thick hexagonal section. The leading-edge flap 1s a plain,
constant-chord, full-span flap. References 5 and 6 present an analysis
of the wing and flap loads and load distributions obtained by
differential ~pressure measurements between the upper and lower surfaces
of the wing with leading-edge flap undeflected and some preliminary
results with leading-edge flap deflected. The date herein supplement
the previous date by presenting a more complete anslysis of the effects
of deflecting the leading-edge flap over a Mach number renge of 0.5 to
0.9. In addition, the lcad and hinge-moment characteristics of the
leading-edge flap are presented for Mach numbers up to 1.15 with flap
undeflected and for Mach numbers up to 0.90 with the flap deflected.
For these tests the flaps were deflected down & nominal T7° at Mach num-
bers up to 0.9 and a nominal 27° at Mach numbers up to 0.7. A brief
comparison with wind-tunnel results 1s presented.
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SYMBOLS

wing semispan, £t

wing-penel span, spanwise distance from first row of orifices
(0.301v/2) to wing tip, £t

wing-panel bending-moment coefficient sbout Ob'/2,
l 1 1
L[‘ °n clc iﬁ a iﬁ
Q av

leading-edge-flap bhinge-moment coefficlent, L[ﬂ chf d b"
Q

wing-panel pltching-moment coefficient about 0.258',
R2 A

¢ay e P a !

El cm c! b!
0] av

alrplane normal-force coefficient, Wb/qs

c! bt

1
1
wing-panel normal-force coefficient, Lj Cn £ _a ¥
0 av

il
leading-edge~flap normal -force coefficilent, L[‘ cnf a %%L
0

differential-pressure coefficient, A

q

local wing chord, streamwise, ft
/2
mesn serodynemic chord of wing panel, 2/8' pr c? dy*t, £t
0

average chord of wing pasnel, ft

local leading-edge-flap chord, stresmwise, £t
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chf leading-edge-flap section hinge~moment coefficilent,
1
Jf c - j&)d X
o) D Cf, Cf
Cm wing-gsection pitching-moment coefficient about 0.25¢,
1
- Xlg X
L %@es Jdc
cn' section pltching-moment coefficlent about line perpendicular

to longitudinal axis of alrplane, passing through 0.25¢°,
ey + 0.50(1 - &'/e)ey,

1
wing-section normsl-force coefficlent, JP Cp @ g
0

n
1
cn’f leading-edge-flep section normal-force coefficient, CP d
0
scceleration due to gravity, ft/sec2
M free-streem Mach number
n normal-load factor, g units
By locel static pressure on lower wing surface, lb/sq ft
Py local static pressure on upper wing surface, lb/sq ft
a free-stream @ynamic pressure, lb/sq £t
8 total wing area, including area projected through fuselage,
sq Tt
st/2 ares of wing psnel (outboerd of 0.301b/2), sq ft
W airplane weight, 1b
x chordwise distence rearward of leading edge of local chord, ft
xcp chordwise location of center of pressure of wing section,
(0.25 - cpfcn)100, percent c
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x‘cp chordwise location of center of pressure of wing panel from
leading edge of &', (0.25 - Cmf/CN')lOO, percent &'

¥ spanwise distance outboard of Ob'/2, £t

y'cp spanwlse location of center of pressure of wing panel,
(Cyp'[Cy')100, percent bt/2

o measured alrplane angle of attack, deg
SQL left alleron position, deg
B¢ leading-edge-flep position, deg

DESCRIPTION OF AIRPLANE AND WING PANEL

A three-view drawling presenting the oversll dimensions of the
Douglas X-3 research airplane 1s shown in figure 1. Photographs of the
airplane, including several views of the wing with the leading-edge flap
deflected, are shown in figure 2. The physical characteristics of the
airplane, wing penel, and leading-edge flep are given in table I. The
leading-edge flep is normaelly used during the landing approach in the
full-down position In cambinstion with the treiling-edge flaps.

A dreswing of the wing and leading-edge flap is shown in figure 3.
The wing has an aspect ratio of 3.09, a teper ratio of 0.39, and zero
incidence, dihedral, and twlst. The common-chord line at TS5-percent
local chord is unswept. The wing section is a 4.5-percent-thick modi-
fied hexagonal airfoil with vertices at 30~ and TO0-percent chord.
Modifications to the airfoil consisted of a 188-inch radius at 30- and
TO-percent chord and a small radius at the leading and tralling edges,
as shown in teble II. As a result, the wing-section ordinates vary
along the span. Teable ITI includes the ordinates of the wing sectlon at
five spanwise stations corresponding to the location of the rows of
static-pressure orifices. The test panel of the wing over which pres-
sures were measured consists of the portion of the left wing outbosrd
of the first row of orifices (0.301b/2).

The leading-edge flap has a constant streamwise chord of 12.5 inches
and extends from the fuselage to the wing tip. Two control-actuator
fairings are located on the bottom surfece of each wing, as shown in fig-
ures 1 and 3. The flap may be deflected to either of two nominal posi-
tions; the actual deflection in each position varies slightly under load,
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generally less than +2°. During these tests the averasge deflections
for the two positions were 7° and 27°, respectively. Twist in the
leading-edge flap is estimated from static tests to be less than 1°
vith flap undeflected and less than 2°¢ with flap deflected. Structural
limitatlons prohibited the deflection of the leading-edge flap at Mach
numbers above 0.7 for 27° deflection and 0.9 for 7° deflection.

INSTRUMENTATION AND ACCURACY

Standard NACA film-recording lnstruments were used to record the
wing differentisl pressures, indiceted free-stream static and dynamic
pressures, normal acceleration, angle of attack, angle of sideslip,
alleron position, leading-edge-flap position, end rolling and pitching
angular velocitles and accelerations. The indicated free-stream static
and dynamic pressures were obtained from a stendard NACA slrspeed head
mounted on & nose boom, and the statlc-pressure error was determined in
flight. Angles of attack and sideslip were measured by vanes mounted
on the nose boom. ILeading-edge-flep position was measured at the
inboard control actuator. All instruments were correlated by a common
timer.

Flush-type static-pressure orifices installed in the left wing
were arranged in five streamwlse rows. The chordwise locations of the
orifices are glven in table III, and the spanwise locatlons are shown
in figure 3. The orifices were connected by tubing through the wing
to multicell mechanicsal manometers in the instrument compartment. Lag
in the pressure-recording system was determlned by the method for
photographic instruments presented in reference 7 and was checked in
flight by comparlng pressure measurements from abrupt and gradual
maneuvers. The lag was found to be negligible for the data presented
in this peper.

Estimated meximum errors of the pertinent recorded quantities and
the resulting coefflclents are:

e e e .. To.m

S

Differentlal -pressure measurements, Dp; - P, 1b/sq £t . . . . +
TL o 4« o o o o s 5 & o o s 5 o« & o 8 s o« o s e o & 4 & e 2 4« . +0.05
B and B, d8G .« 4 . s 4 e e e i e e e e e e to.2
CP e ¢ & 4 e o 4 e & o & 4 a2 8 a s ® & 8 o e & a o o 8 & o o s +0.02
T ¢ P o )
Chpl ¢+ + o o o o s & e o 4 s e e s 4 e e s 4 4 e s e e« ... TO.OL
Chpp o = ¢ = ¢ & & o o st w e e e e e et e e e e e +0.05
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CN' 4 e @ 8 e ¢ & & & 8 e & & e a4 & w8 & 8 S ¢ & €6 e« = & & s = = '.tO-OLI-

Cm' e &€ e« & 6 e & & & + e s e s & & 8 e e wW &8 e € & e & & o+ o = 1:0-02

cNf 8 & s e e 4 @ s s s A& " & e &6 & & s & 4§ s e € & e & = e s @ 'l.'.0.0T

Chf e & s« 8 ® & a & = s 8 8 e & s 4 8 & & s & " & ® & 5 W @« " e t0-05
TESTS

The data presented were obtained from wind-up turns at Mach numbers
from 0.71 to 1.1k at an altitude of gbout 30,000 feet and from level-
flight stall approa¢hes at an altitude of about 20,000 feet Quring which
the Mach number decreased from 0.65 to 0.45. Tests with the leading-
edge flap deflected were conducted to the maximum Mach number prescribed
by structural limitations. Reynolds number based on the mean aerodynamic

chord of the wing varied between 16 x 10° and 26 x 108.
DATA REDUCTION AND PRESENTATTON

Automatic digital camputing equipment was used to obtaln pressure
coefficients from the recorded data and to perform the chordwlise and
spanvise integrations necessary to obtain the normal-force and pltching-
moment coefficlents. The leading-~edge-flap normal-~force and hinge-
moment coefficients were obtained by integrating the load distributions
shead of the hinge line. Since the orifice rows are streemwilse, the
flap section characteristics are for sections that are not normal to
the hinge line as is ususlly desired; however, the differences between
the values obtalned for the streamwise sections and the values that
would be obteined for normal sections are considered to be negligible.
Finally, it should be noted that for & =~ 27° an apprecisble error

occurred in the wing-section normal-force coefficlent obtained by inte-
grating the differentisl pressures. As a result, & correction was made
by rescolving the normsel force of the flap to 1ts component normsl to
the wing chord. A similar correction was made to the wing-section
pltching-moment coefficlent. The error for op =~ T® was considered to

be negligible.

The pressure coefficlents and serodynemlc charscteristics obtained
from the wing differentiel -pressure measurements are tabuleted in



8 e NACA RM E58D29

tables IV to VI for &p = 0%, 79, and 27° at M =~ 0.55. These data

were obtalned from stall approaches in which the actual Mach number
decreased from about 0.65 to 0.45. Tables VII and VIII present the
data for &g ~7° at M=~ 0.85 and 0.90, respectively. Data for

8¢ = O° at Mach numbers of 0.7l to 1.15 and for 8p ~ 7° at M= 0.71,

0.76, and 0.80 are tabulated in reference 6. The leading-edge-flap
normal -force and hinge-moment coefficlents are presented in tables IX
to XI. '

RESULTS AND DISCUSSION

Chordwise Load Distributions

Representative chordwilse load distributions selected from the tab-
ulated dats for leading-edge flap deflected are presented as oblique
projections in figure 4. This figure will be used throughout the die-~
cussion to explain some of the results. Included in figure 4 are the
load distributions for &p = 0° to show the effect of deflecting the

leading-edge flap.

8¢ ~ 7°.- At Mach numbers of approximately 0.55 and 0.7L (figs. 4(a)

and (bi) ontly & moderate chenge is evident in the chordwise load distri-
butions over most of the lift range when the leadling-edge flap is
deflected about 7°. However, at o =~ 3° (M =~ 0.71) the loading at the
leading edge 1ls noticeably reduced when the flap 1s deflected, and the
loeding at the hinge 1s increased. Deflecting the flap produces similar
results at all wing statlons, except for some flap end effect at the
leading edge of the inboerd station. The deflected flap affects the
pressures over about 75 percent of the local chord.

At M=~ 0.90 (fig. 4(c)) deflecting the flap causes a larger
change in the leeding-edge loading at the lower angles of attack; how-
ever, at a = 9° the effect is greatly reduced, Data for &p =~ TO

were not obtained above o = 9° at M =~ 0.90.

Bp =~ 27°.- When the leading-edge flap is deflected about 27° at

M=~ 0.55 (fig. 4(a)), a larger change occurs in the chordwise load
distributions than for & = 7°. At the lower angles of attack a large

negative load occurs at the leading edge, changing rapidly to e large
poslitive load as a result of the expansion of the flow over the hinge
line. As the angle of attack increases, the loading near the leasding
edge becomes positive and Increases contlnuously to the maximum angles
of attack measured. As for &p =~ 7%, the result of deflecting the flap
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is similaer at all wing stations, asnd the deflected flep effects the
pressures over aboubt 75 percent of the local chord.

leading-edge~-separation boundary.- The effects of leading-edge-
flow separation on the cheracteristics of the X-3 wing are discussed
in reference 6, and an approximate boundary for separation with leading-
edge flap undeflected is presented. It is shown that the leading-edge-
flow separation starts at low angles of attack and results in low
values of maximm 1ift at Mach numbers up to sbout 0.9; however, above
this Mach number the flow around the leading edge remeins attached up to
high angles of attack and results in high values of maximum 1ift.

A similar boundary lliustrating the effect of leading-edge-flap
deflection on leading-edge separatlion is presented herein. In deter-
mining the boundary, the resulting loss in local 1ift at the leading
edge was used to determine the approximate angle of attack for lesding-
edge~flow separation. Flgure 5 shows representstive plots of
ggainst o at three wing stations for the orifice closest to the
leading edge for both flap undeflected and flap deflected. The angle
of attack at which Cp ceased to increase with increasing angle of
attack was taken to be indicative of leadling-edge-flow separation. At
M=~ 0.55 with flap undeflected, separation had elresdy occurred at the
lowest angle of attack for these tests, and at M = 0.85 +the angle of

attack reached with flasp deflected Iin these tests was not sufficient to
cause separation.

In all cases shown in figure 5, deflecting the leading-edge flap
results in a higher angle of atteck being resched before separation;
the effects of thies on the chordwise load dlstributions may be seen in
figure 4. The delsy in separation expleins the larger loading at the
leading edge for 8&p =~ 7° than for &y = 0° at moderate angles of

gttack and Mach numbers of about 0.55 and 0.71.

Figure 6 shows the resulting boundaries for leading-edge-flow
separation for the root, midsemispan, and tip oriflce stations deter-
mined from data typicel of those shown in figure 5. Deflecting the
leading-edge flap sbout T° at Mach numbers between 0.7 and 0.8 delays
the onset of leading-edge-flow separstion to an engle of sattack about
4O greater than for B8p = 0°. Deflecting the flap 27° results in a

still larger increase In angle of attack before separation at the mid-
semispan and tip stations; no separation was indicated at the root

station. It may be noted that separation did not occur simultaneocusly
at all spanwise stations across the wing for either flap undefliected or
deflected. The effect of Mach number is large; for &p ~ 7° +the mini-

mum angle of attack for separation occurs at a Mach number near 0.7.
At ®f = 0° and Mach numbers below 0.7 the boundary for leading-edge
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separetlon could not be established because separstion had already
occurred at the lowest angle of attack of these tests.

Wing~Section and Wing-Panel Characteristics

The effect of deflecting the leading-edge flap on the normal-force
coefficient, pitching-moment coefficient, and center of pressure of the
wing sectlon at root, midsemispan, and tip orifice stations is shown in
figure 7. The effect of flap deflection on the wing-penel characteris-
tics for the same conditions is presented in figure 8.

Normal -force coefficient.- Deflecting the leading-edge flap about
T7° has little effect on the sectlon and panel normal-force curves except
at angles of attack near the stall. This is explained by the chordwise
load dilstributions of figure 4 which show that when the flap is
deflected T7° at low angles of attack the load decreases near the
leading edge, but increases over the hinge line. Conversely, at the
higher angles of attack the load lncreases near the leading edge as a
result of the delay in leading-edge-flow separation, but decreases
behind the hinge line. In elther case, totel losd changes only slightly;
however, the meximm Cyx' (fig. 8(a)) is increased about 0.05 to 0.1 in

the "Mach number range up to 0.76 as & result of the delay in leading-
edge-flow separstion. At the higher Mach numbers no conclusions can be
drawn from the data obtained concerning maximum Cy' in figure 8(a),

since maximum Cyx' was not reached with either flap undeflected or
deflected.

Deflecting the leading-edge flap 27° at M =~ 0.55 decreases the
normal-force coefficlent slightly at the root and tip wing sections
throughout most of the angle-of-attack range; however, a large lncrease
in the maximum normel-force coefficient that is obtainable is realized
as a result of the delay in leading-edge-flow separation. Maxlimum
obtainable Cy' increases from about 0.67 for &p = 0° to about 0.95

for &p = 27°.

Pitching-moment coefficlent.- As g result of the chenge in chord-
wise load dlistribution when the leading-edge flap is deflected sbout T7°,
the section and panel piltching-moment curves are shifted in the negative
direction over most of the lift range as the center of pressure is moved
rearward by the deflected flap (figs. 7 and 8(b)). Flap deflection also
delays to a higher nomal-force coefficlent the strong nose~down moment
that occurs near meximum 1lift. Increasing the flap deflection to 27° at
M =~ 0.55 increases the effects noted for &¢ =~ TO.
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Bending-moment coefficient.~- The bending-moment coefficient of the
?ing panel experiences no change when the leading-edge flap 1s deflected
fig. 8(c)).

Center of pressure.- As & result of the change in chordwise load
distribution when the leading-edge flap is deflected, the chordwise
position of the center of pressure is rearward of that for B&p = O°

over most of the 1ift range (figs. 7 and 8(d)). The effect of Mach
number for &p = 7° 1is to increase the rearward displacement. At high

1ift the center of pressure with the filap deflected is slightly forward
of that for b&p = 0°. The spanwise position of the center of pressure

is unaffected by flap deflection (fig. 8(e)).

Span Load and Pitching-Moment Distrlbutions

Reference 6 shows that the span load distribution with leading-edge
flap undeflected is nearly elliptic for most of the 11ft range. Figure 9
ghows that deflecting the leading-edge flap has little effect on the span
load ddstribution below wing stell. This results, of course, fram the
previously noted fact that deflecting the flep has little effect on the
wing-section normsi-force coefficient or the spanwise position of the
center of pressure.

Figure 10 shows that deflecting the leading-edge flap has l1ittle
effect on the shape of the pitching-moment distribution, because the
previously mentioned change in the pitching moment at each wing section
occurs almost uniformly over the span.

Ieading~Edge-Flap Characteristics

The variation of the flsp normsl-force coefficient and hinge-moment
coefficient with angle of attack for leading-edge flap undeflected and
deflected is presented for the root, midsemispan, and tlp sections in
flgure 11 and for the total flap in figure 12. In addlition, the varia-
tion of Cpp with Oy, is shown in figure 15. The data cover the Mach

number range from 0.55 to 1.15. When the leading-edge flap is unde-
flected, the varlation of the sectlion and total normal-force and hinge-
moment coefficlents with angle of stteck is approximetely linear up to
meximm normal ~-force coefficient at the lower Mech numbers. As the Mach
number incresses, the curves become increasingly nonlinear. As would be
expected, the angle of attack for maximum flsp-section normal-force
coefficient correlates closely with the leading-edge-separation boundary
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shown in figure 6. Above M = 0.9 no leading-edge separation is indi-
cated and & maximum normal-force coefficlent is not reached. The magni-
tudes of cnf and CNf are naturally much larger than the corresponding

magnitudes of ¢, and Cy', since the forward portion of the wing

carries the greater percentage of the load. Also, at the lower Mach
numbers, the flap loading is notlceably greater inboard than at the tip.

In general, deflecting the flap decreases the load and hinge moment
at a given angle of attack, but noticeably increases the maximum load
and hinge moment as a result of the delay in the leading-edge-flow
separation.

The direct dependence of hinge moment on normal force is shown in
figure 13 in which Chf is an epproximstely linear function of CNf

for both flap undeflected and flap deflected, indicating very little
change in center of pressure for the flap.

Comparison With Wind-Tunnel Data

A comparison of the flight data with the wind-tunnel data of ref-
erence 8 for a O.l6-scale model of the X-3 is presented in figures 1L
to 16 for M = 0.55 to 0.90 with the leading-edge flap deflected. A
conmparison of similer data for &f = 0° was made in reference 6, where

good agreement was obtained at Mach numbers below 0.90. Figure 14 pre-
sents chordwise load distributions for midsemispen stations of the wing
for both flight and wind-tunnel data. In general, the chordwise load

distributions from wind-tunnel and flight are similar for both &p =~ 7°

and 8¢ ~ 279, although at the higher angles of attack the peask pres-

sures et the leading edge and at the flap hinge line are higher for the
flight data than predicted by the wind-tunnel tests, and the pressures
rearward of 40-percent chord are lower than predicted. Figures 15 and
16 present the variation of cp, Cpps 8N4 Cpe With angle of attack

for the midsemispan stations of the wing for both flight and wind-tumnel
data. The wind-tunnel dsta were obtalned by integrating the pressure
distributions presented in reference 8.

Other wind-tunnel results from an X-3 model (ref. 9) end from models
of thin wings similer to the X-3 (refs. 2 to 4) show the same effects on
the load and pitching-moment characteristics of deflecting the leading~
edge flap as discussed hereln, although maximum 1ift coefficient 1s about
0.1 higher for the wind-tunnel models.
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CONCLUDING REMARKS

Wing loads and losd dlstributions were obtained by pressure meas-
urements over the wing of the Douglas X~3 research sirplane with leading-
edge flap deflected. The data cover the angle-of-attack range of the
airplane at Mach numbers up to 0.90 with the flap deflected. In addi-
tlon, the normel-force end hinge-moment characteristics of the leading-
edge flaep are presented for Mach numbers up to 1.15 with flep unde-
flected, as well as for Mach numbers up to 0.90 with flap deflected.

Deflecting the leading-edge flap affects the chordwise load dis-
tribution over about T5-percent chord, end the effects are generally
similar at each wing station. The deflected flap delays leading-edge-
flow separation to higher angles of attack, and, as a result, the
maximum normal -force coefficient is 0.05 to 0.1 greater with flep
deflected a nominal 7° at Mach numbers up to 0.76 and about 0.3
greater with the flep deflected a nominel 27° at a Mech number of
about 0.55. Below maximum 1ift, deflecting the flap about 7° does not
change the normal-force coefficlent eppreciebly at a given angle of
attack; however, the center of pressure is moved rearward over most of
the lift range, the rearward displacement increasing with increasing
Mach number. No change occurs in the spanwise location of the center
of pressure with flap deflection.

Deflecting the flap decreases the flap normal-force and hinge~-
moment coefficients considerably at & particular angle of attack; how-
ever, the meximum normal-force end hinge-moment coefficlients increase
with flap deflection as a result of the delay in leading-edge-flow
seperation. The hinge-moment coefficient of the leading-edge flap is
an gpproximstely linesr function of the normal-force coefficient of
the flap.

Wind-tunnel results from an X-3 model and from models of similar
wings show the same effects on the loed and pitching-moment character-
istics of deflecting the leading-edge flap as are shown by the flight
results. The chordwlse load distributions from wind tunnel and flight
are similar, although at the higher angles of attack the peask loads at
the leading edge and flap hinge line are higher for the flight data.

High-Speed Flight Station,
National Advisory Comittee for Aeronsutics,
Edwards, Calif., April 1k, 1958.
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TABLE I.- PHYSICAL CHARACTERISTICS (F THE DOUGAS X-3 ATHPLANE

Wing:

Alrfodl seetdon « & v 4 & c bt c h d h e e s e e e s “ e e s s e s « = o« Midifried hexagon
Airfoll thickneds ratio, percent chord . . + « o « ¢ o ¢ s = = o = & = & e e v s s e s e e e L)
'mm:m,sq_rt.. ............ et e e e c et e e s e “ae. 166.50
Bpan, fT . . v e e e o v e s e ... A e r e v e e as e et ae e ae et 22.69
mnumdynmicehmd(vmgntaumk.&lrt),n .................. e e e e m e 7.8
HOOt GIOTA, 5 o o o « o o « « o o o ¢ & 5 = v o v o o c o o o s moenronnenoon e e e . 10.58
Tip chord (extencéed), £t . . . .. . . b.31
Taper ratio . - - - . . .. . .. . . Q.38
Ampect ratlo . . . . . . .. .- . 35.09
Sweep et 0.75 chord Line, deg . . . Q
Sweep at leading edge, d2g . . . . 25.16
Bveep at trailing edge, d8g « « « - . . . . -8.12
Incidence, JdEE . - « o v ¢ v & o 2 4 s e . o on . 1]
Dibedrsl, 8 « = « s « « » = « & o
Geometric twist, deg . . . . - . ]
Leading-edge flap:

Type “ e s s aEme e Plain
Am(uch), Bq_rt N 8.

Span at hinge line (each], ft.. .

®
EBB

Chord, normel to hings line, in. H.
Travel, lesding edge down, deg . . . - . . 30
Wing penel (outboerd of wing statiom ¥.41% ft):
Areazcmepaul),sq_tt ............... f e ettt e e e f e e e e e e 50.k2
Span (one panel}, £ . . . .« - . - ot s e .. @ e e st e e b a s e e e 7-93
Mean serodynamic chord (wing statlon 6.8% £}, £5 « ¢ ¢ < ¢ ¢ o & = ¢ o ¢ o s ¢ o = ¢ o o o o 5 o o = oo 6.68
Avearags chord, £L ¢ ¢ ¢ o & = o o o = o o v s 8 e 2 a4 s s e v e s s e st s e e s e . 6.37
Borizontal tail:
Arfoll gectlon . .o & . ... 0. . L A a s A et m et e e . XB.Eon
Ahfoﬂmmnuoatrootmd,mchmd.............. -
AMrfoil thickness ratic outboerd of station 26, percent chord . . . o o . . PR

Total area, sq ft . . . . . .
Span, ft . . e b b0 m s e
¥aan aerodynemic chord, £t .

whidre
wARYE

Hoot chord, ft . hA7s
T4p chord, £t . - . 1.814%
Taper ratio . - . Q.09
Aspect ratio . &30
Sumep st leading edge, dag . 2.1k
Sweop at trailing edge, deg . o
- 7T S 4]

Travel:
ige up, B . . . 6
Leading edge dowvn, deg 17
Binge-unelocaum,percentmotchnrd..................-. e s e e e e - L6 46

Vertical tedl:
Mrfotl sectlon . - 2 & o ¢ ¢t ¢ ¢ ot v 0 b s s e e

“ e s s e e Madified hexegon
Alrfoil thickness yratic, percent chord . . « « « « e s s e s b e s e .5
Area, 8 £t . ¢ ¢ ¢ ¢ - e s c e e s aa s . « s s e e o o e . 25.73
SPan, (frmborimul-ta:l.lhinuunne),rt 5.9
Mean serodynamic chord, £t e e st e e e k.69
Root chord, £t . « « « « & .. 6.508
Pipchord, ft « ¢ =+ v &+ o« .. 1.95
Teper ratlo . « « o - o o - 0.292
Aspect ratio . . . . . .. 1.5:5
Sweap at leading edge, deg 5
Sweap 8t trailing edge, deg 9.39
Rudder:
Area, rearvard of hinge line, sq £t 5.0k
Span at hinge lins, £t . . . 3.5%5
ROOt chard, f£ o » o o o . 1.
Tipchord, £ .« v o ¢ ¢ ¢ & o ¢ 0 o 2 s o o+ 1.097
Travel, deg « « « « » « ¢ & ¢ = o &
Fuselage:
Length including boom, £t . . . . . . . . e 2 s e e s m s s e moa e aemas e e e aases o [P
Maxioum sefdtl, L o & & 4 & ¢t ot e e e e b e e e e e ... A ettt v e e e e 6.08
Maximtm helght, Lt . . ¢ o ¢ o o ¢« ¢ o o » o a s 5 s = 5 o o s = a e a4 et e e s e e e k.82
Base aree, sq ft . . . . . .. ... ... “ e e e e e “ e e e e [ T-9%
Powerplant:
BOgIOEB . . v « o o 2 o v o 2 s e e s e s e s e a e e s+ Two Westinghouse J3-WE-1T with afterburner
Rating, each engine:
Static sea-level macimum thrust, I'b . . . . . f et e s e v e e e c e e aee &, 850
Static sea-level military thrust,; 1D . « o @ 4 ¢ v ¢ ¢ s = o = o 2 = o o o « = » « = = e v s e e 3,370

Airplane welght, lb:

Basic (without fuel, oil, vater, PIIOL)} = « ¢ o+ = v = ¢ o o = o o « » « . 16,120
Total (full fuel, oll, water, no PIZot) « « v o v o« & « « che e, . 2900
Center-of-gravity location, percent mean serofynamic chord:

Basic welght - @BAr SOWNL < 2 o o o « & » = = v s 2 = = o « o 2 o = » o 2 s 2 « o « = s = h e e aa e 2.6%
Total welght = @BAL AOWB <« ¢ o « o = = = « =« = = = o « « = « s = « « = = a = e e e e e s e e naaess k.59
Total veight - BOAT UD & & v ¢ ¢ = = ¢ ¢ ¢ & ¢ o « = = « « e s s m e e ¢« e » s o= “ s e R
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Ordinute,
parcent chord

TAELE II
FROFTLE AND CRDIWATES OF THE WING SECTIORS AT THE ORIFICE STATIORS

[Modi£ied b.5-percent-thick bexagomal airfoil]

5 ~— Points of tangency
1 ’ ; Theoretlcal - "
2 13 14 retica Actual L,E, = 0,031
.// } AL,;] . QA L.E. o T.E. or T B, ’ 31" Radius
0 2
3 ks g § glioil 1z i ______ -—‘@/‘/
S Tm e | B e | TR T S - —— e
Statlon, percent chord l Tt Skﬁgtzgéggg:_h‘_k_iu‘hqh
188" Radive 0.4167" —r L’ 0.029"
DIMENSIONS OF L.E, AND T.E.
(Same at all stations)
+
3tations and ordinates in percent of lobsal chord
Station Row 1 Row 2 Row 3 Row 4 Row §
number .
Station |Ordinate Statlion | Ordinate |Station Ordinate | Statlion Ordicate [Statlon Ordinate
1 ] 20,002 0 £0,002 +0,003 ] 10.003 0 +o.oou
2 .028 +.032 032 "£.036 .055 t.oy2 . g ...ohﬁ .052 r.059
Z 22.382 ﬂ.;ﬁz 21.33 1,634 19,94 $1.536 18.238 | t1.41 15. 93 t1,255
26,990 tl, 25, t1.9 24,709 | %1, 25 Bla t1,781 22,613 | £1,601
2 29,60 | £2.11 29.2§ t2.0 2 12% t2,072 2,011 .300 | 2,002
i 52.219 2,21 33,663 | t2,212 3l tz 206 96 12,198 5.960 32.189
6 856 2,250 37 779 f2.250 39.02 t2.250 5?; tz.250 «02 T2.251
2,250 6 .7 1 12,250 61,558 | 2,250 0 120 t2.250 8.26 2,261
9 67.000 22,218 587 tz.am 66.04% | 2,208 63 2 2,201 Le52l | t2.192
10 - 70.397 tz.lza 70 51 2 105 70.526 +2.082 32,053 70.782 fa 016
11 75.731 £1.96 18; 51!; 25 754005 -1 872 ES £1.809 7.035 | T1.72
12 77.183 1,741 1=1. 71 79.480 -1 579 .116 14565 5.282 | %1.3
1 99. 972 t.o052 99 9 1,036 99.962 L, oy2 99.953 t,049 99.998 1‘--053
i 100,000 *,002 }2100,000 +.002 100,000 | +.003 100.000 | t.003 100,000 t,00

9T
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TABLE ITI

CHORIWISE LOCATIONS OF THE STATIC PRESSURE ORIFICES

[Percent local ehord]
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TATLE 1V, - PRESSURE COEFFICIENTS AND AERQDYNAMIC CTARACTERISTICS (F THE DOUGLAS X-3 WING

E.H 0.555 Bp % o"]

(a) M =0.64 a =7.6° (b) M =0.59 a = 8.5°
CNy = 0.40 byy, =.1° up CNp = 0.47 Day, = 40 up
& =0 ° 61- =0°
Qrifice Rov Orifics R
1 2 3 4 5 1 2 3 4 5
1 2.310 24385 1.500 14368 1.0%96 1 24298 24275 1548 1ad47 14125
2 1.800 24265 1,385 le271 1e054 2 20132 20226 1,416 14363 1,097
3 1.385% l.834 14320 1.258 + B84 3 1.781 1933 14389 14283 « 938
& 1.288 le210 14212 1e169 2669 4 1.628 le620 1.251 1296 2721
& o 764 o T25 1.044 1.061 +»590 5 +959 « 979 1109 1.129 o583
6 o621 +559 1008 «861 390 -] vb693 « 740 1+066 +911 2486
7 W501 2514 «831 +751 263 7 o571 2620 2940 JB48 0378
8 o437 «383 «805 o758 083 8 «4b3 s44A3 «300 853 123
9 0343 o385 524 s 506 2042 9 371 o A0S 654 « 599 2083
10 o257 o296 2361 «372 - L0568 10 2296 8342 2476 +490 +058
11 «203 «218 «253 w286 o014 11 22146 +2%8 2318 373 0042
12 «156 176 «070 «152 « 043 12 +201 o184 +125 +213 o042
13 »113 +«106 «049 20842 = ,027 13 0126 109 +075 059 033
14 153 a1132 o045 =~ L0546 2042 14 165 «117 <069 +033 «033
1% 2034 2063 «021 = L036 = ,029 15 « 0469 +058 o042 « 051 2026
16 «035 o061 +028 =~ ,021 16 « 049 «073 2074 « 000
17 «022 2058 o042 + 049 17 2034 a041 008 «041
18 - o014 o014 =~ 4021 -~ 4014 18 « 000 2025 2033 +025
19 2041 056 065 +014 19 2033 2041 2086 «000
en 0174 0179 L0073 0177 LOL40 cn 0198 D186 0053 »0059 .0017
' 20,429 Xt = 20,9 Oyt = 0,490 Xt =221
Cm' = 0177 ylnp = [‘2 0 cm' = -01410- |cp =42 1
Gt = 180 op T e Cp' = Ygp = 4

8T
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TANLE IV,- Continued.

[ 0,55 8 = o7]
{c) M=0.5 a =9.4° (@) M=0.52 o =10,.°
Oy = 0s54 bay =0 Oy, =0.57 a,,L-:-.fup
ﬁr = 00 6f =
Orifice Raw Orifice Row
1 2 3 4 5 1 2 3 4 L

1 24152 le771 1485 14419 1el64 1 24058 1758 1585 1a432 l.180
-2 2.107 le 740 10351 1.3%9 1.170 2 1,917 1797 14409 1,350 1.160
3 14951 14603 14335 1,282 14,0231 3 16797 14634 14371 14268 2998
4 14903 14603 14245 1,319 «797 4 14856 14633 1,323 1,306 #8112
5 1.209 14394 1le123 14145 2 T34 8 1.540 1aA4b 1,203 1,188 +804
6 830 1239 1,086 068 ab12 6 1,180 1.329 ls163 925 680
T o591 14021 «981 2931 o h62 7 + 946 1.173 1.028 1,006 v601
8 0530 o THT 0969 «200 2216 8 » 730 930 1.008 «972 » 330
9 494 + 601 + 700 «6T8 2142 9 552 » 753 +8320 2751 «2080
10 0321 2420 «573 «%99 +04AB 10 391 »564 2659 « 708 052
11 8294 2304 o438 ok36 +106 11 +312 358 2605 o542 +180
12 203 «172 4200 2281 «115 12 2222 210 239 o421 2190
14 +170 «0BA «115 0141 «0B6 14 o166 +126 +125 al34 sl15
158 o037 83078 2067 - L4010 «010 15 «031 2093 «10% »107 2032

16 «066 4056 «132 s105 16 «082 «071 o145 +083

17 + 049 « 057 +028 s 04T 17 «075 o041 «083 0134

18 «000 «038 «0586 «087 18 «020 «021 «113 «074

19 «037 «038 a079 -~ 4029 19 2031 « 010 « 097 + 064
en 0.555 0.596 0.58L 0.571 0.485 On 0.615 0.661 0.648 0.622 0.548
Cy 0176 HORL .,0203 =0154 =011l °m 0141 L0017 035 0310 0323

t ug, xf = 2. Cy! = 0,610 xt = 26,0

e = oo op = #hehk Ny 2 o0k P
Gpt = .22 Y'ep =421 Cht = o257 Yop = 421

6e1QCH W VOVN
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TABLE IV.- Concluded.

[ ~ 0.55; Bp x 0°

NACA RM H58D29

(e) M =0,50 a =11.5°
CNA = 0.63 L = oio down
b =0
Orifice . Row
l 2 3 &4 5
1 2000 1787 1585 16494 1el40
2 1.891 le738 1.409 1378 14105
3 16709 le652 1415 l1e334 e98¢
4 le807 l1¢591 1,306 14286 «778
5 le467 le4h36 1209 14264 0766
6 1.256 l1e370 le195 ¢95% + 680
7 1.093 1219 16036 ¢« 955 673
8 e 891 1034 1,072 «e976 o472
9 691 912 872 «810 0375
l0 «e523 723 767 0764 ¢20C
11 «377 490 «677 08622 «270
12 0268 357 377 «525 213
13 0139 191 342 0335 0163
14 e176 «168 «267 «263 elbk
15 «087 « 099 «211 «137 136
lé6 e« 099 e 097 e 209 0264
17 2092 « 099 «099 0132
18 «021 s 067 elb64 0202
19 « 000 «033 «ll5 ¢011
Cn 0.668 0.729 0.713 0.685 0.593
Cm «0019 -0183 — 0557 w0541 -0586
t = 0,670 x' . =289
gﬁ: = —.0261 P
Cb' = 282 y ep T 42.1




TABLE V.~ PHESSURE COEFFICIENTS AND AERODYNAMIC CHARACTERISTICS OF THE DAOUGLAS X-3 WING

[Mz 0.33; B % Tﬂ

(B) M= 0.65 o 7-l|.° (b) M= 0.61 a = 3040
GN‘&:O-BS ﬁaL=0 CNp = 0.45 E)BL=0
EE = 7.80 & =7'|P
. Row Row
Orifics Orifios
1 2 3 4 5 1 2 3 4 5
1 1,131 14874 1,958 14632 14273 1 14328 24265 24057 14897 1.364
2 le236 14844 la622 14541 10121 2 1714 20255 1939 le782 1,316
3 la033 1.211 14202 10391 o617 3 1277 1.709 le64B 14629 2930
A 1.167 «aTT2 «723 10245 o611 % 1le425 0986 14299 1,513 806
5 «875 « 521 o848 «908 s 485 5 «991 2969 2981 1.221 313
-] eTl0 0543 o770 + TGS +312 ) « 790 2639 « 869 »B6A 353
T «530 +580 2655 1667 255 7 +613 2722 2653 2 730 « 287
a8 okf0 o436 507 o618 108 8 2542 409 a 711 o641 o140
9 2376 0356 412 362 +088 © 426 i1} « 493 0402 o117
10 1276 +301 «303 0293 027 10 311 « 332 e311 +338 o047
11 «197 w224 +253 +209 +083 11 2244 + 200 292 + 249 104
12 «178 «178 o136 « 134 +028 12 198 +262 +165 o171 2048
13 o116 «131 0122 2076 +027 13 162 +112 alékl «055 « 048
14 176 4137 4133 L040 .03 14 2180 o191 4131 4070 4032
15 0047 » 047 +048 +000 +007 15 2077 035 2058 ~ L008 2016
16 2034 .060  ,081  ,007 16 2062  LI38 4102  L016
17 014 4054 4020  ,040 17 o041 4023 4024 4091
18 - «007 014 «038 - ,007 18 008 079 w047 « 000
19 #040  +054 4077 - 4014 19 0231  L016 #1073 = 016
Opn 0.795 0.417 0.425 0.427 0.340 cp, 0.470 0,492 D.521 0.499 0.410
cm +0009 L0055 0023 0176 0054 [ 0035 0048 0017 »0200 0054
' =0,%6 xt =229 ' 20,470 xt . =229
' = 0041 ,cp gﬁ' = :Bp = 12,6
Cpt = .168 Tlop = 42:5 Cpl = 4200 Viep =42
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TARIE V.- Continued,
[ = 0.55; 8¢ % 7°]

{a) M =0.57 a = 9.5°
CNA=O'51 %L=.2°up
Ef = 7-70
Row
Orifice
1 2 3 & L]
1 1.48] 20498 1.768 2,103 ledbé4
2 1,990 2:519 1,629 1.971 1398
3 1,563 Z2:064 1,632 l.822 1el159
& l.588 labiht 1,542 14702 «730
5 1.111 14028 1.260 1.464 «e572
-] 872 « 806 1,180 « 967 409
7 +6953 a7l13 892 851 307
8 + 590 +535 =840 o726 «177
9 «501 o475 s 549 o456 «124
10 318 03194 o415 «357 +063
11 «2756 294 *»349 0282 «127
17 «216 »269 2134 o167 «090
13 0167 «180 «178 « 099 «035
14 «177 8171 +«107 «062 «072
15 079 4098 072 = 4009 «018
15 2044 s 104 «071 0027
17 +037 2071 o 044 2044
18 + 0009 +054 +044 « 009
12 +035 +03% e074 «000
cn 0-525 0.579 0:578 0.557 05467
Cp .0083 .0092 - 0001 »0231 .0049
GN' = 0.5_% x'cp = 1'2.5
Cm' = 0133 =
cb' - .m y'op = 4202

(a) M =0.53 =10,7°
6: = 7-70
Bow
Orifice
1 2 3 4 5
1 1.783 20441 14695 1.569% 14555
2 24235 2.418 1.607 1.490 14525
3 Ye837 2+229 14550 1+847 14193
& 14954 1.838 14542 1.5302 «B38
5 14314 le244 1+366 1,430 2563
-] « 269 + 975 Ta368 1174 2524
7 777 825 14074 1.120 +408
8 670 6758 1.093 1.006 235
9 «569 «601 740 «693 «175
10 +358 2436 552 + 558 114
11 «320 «350 435 390 126
12 2260 . e239 +«155 22565 +178
13 «166 0199 « 165 al156 +051
1% +208 o136 «105 « 072 «093
15 «081 - «123 »093 0042 +011
16 2082  .080 +123 «041
17 «075 «082 «041 «082
18 +010 0042 ell12 «031
19 «020 2041 « 096 +021
Op 0.602 0.64,2 0,660 0.615 0.537
cm 0093 L1217 L0143 ~0038 ~0034
r = 0.601 I' = 23.8
gnNI' = .CD?U cp
Cy! = <254 Y'cp = 42,2

=+
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TABLE V.~ Continued,
l_;!m 0.55; By ® T‘]

(e) M =0.,50 g =11,5° () M=0u48 n = 12.4°
Oy = 0465 EhL = ,2% wp Cyj = 0.69 oy, =0
&t = 7.70 bﬂ = 7.70
Row
Orifice Row Orifice
1 2 3 4 & 1 2 3 & 5
1 2,604 24035 14663 14538 14514 1 24874 1.917 l.718 TaA38 la3%6
2 20343 14991 14557 14538 1a676 2 22445 1.95%6 14501 14402 1+40%
3 24037 1931 14515 1a476 14267 3 2.102 1.793 1.493 1.322 14260
4 2.086 1.91% 14477 1,858 +873 & 2170 1.872 1.502 14397 4923
5 14448 la675 14373 1.431 2769 5 14520 1616 14392 1.342 »025
6 12060 1.391 1+343 1.169% 2 Dah [} 1l.291 1,425 le328 1.172 o607
7 o875 14094 1117 1.109 2459 7 1.019 1,289 14122 1.156 +5606
] s139 o837 14125 2962 o276 8 +850 2914 1+206 1,098 0296
9 -1 100 «798 o 124 «197 9 «700 2 B26 908 +824 310
10 0403 e 502 +6178 «604 »151 10 «480 o826 2 127 735 2178
n 0348 +383 478 +934 o224 11 +360 o hib 599 +598 291
12 0248 0234 0267 367 0247 12 «290 » 289 «262 +406 215
13 +208 212 232 1199 «057 13 «178 0189 298 251 o147
14 «196 2153 alb2 118 +186 14 +235 s 164 + 196 +148 «178
15 +126 »139 o117 « 060 +000 15 «073 «173 «200 103 +089
16 +081 «102 +150 «105 16 «123 +097 +«185 2087
17 «072 2116 046 «127 17 «077 o149 + 087 o173
18 «011 «0AT «102 2130 18 «D24 «100 123 +063
19 023 o046 + 096 «047 19 037 000 +090 «0%B
en 0,669  0.706 0,695  0.657  0.57 op 04742 0.742  0.73%,  0.677  0.626
oy 0143 .0028 0286 0200 0157 on 0119 0082 0386 ~.0%07 0382
| ]
Cg' = 04650 ' =25.2 ' 50-8%7 x'gp = 26.6
cﬂ-' = «0013 'op . O3t — ﬁgm Y' =/Ll.6
Gb' = 272 ¥y cp"41'8 b R . ¢p
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TABLE V.- Concluded.
[M =z 0.55; 5~ 7]

NACA RM H58D29

(g) M= 0-45 a = 13-4,0
Cyy = 0.71 bay, = «4° up
6f = 7-50
Orifice ftow
1 2 3 4 5

1 3035 1,853 14697 le464 1.3323
2 2¢425 14656 1.586 14390 14361
3 24043 le744 14560 14305 1.185
4 24197 14597 le482 16402 2985
5 1573 1517 1+435 1330 + 945
6 le316 le¢451 le349 l.108 e 788
7 1.224 1.288 1.206 1e179 e 696
8 14049 1.095 le147 1.150 0493
9 « 897 974 «979 e931 0469
10 «e597 « 798 «839 «821 «284
11 «500 «609 e702 + 756 «328
12 378 e475 o431 «598 +368
13 0253 e 259 «389 e421 «198
14 0241 «258 «325 «293 «e270
15 «119 e254 « 244 0222 «l24

16 «160 e197 « 294 324

17 «125 174 «188 «187

18 «052 e149 0226 ¢328

19 - .013 0027 0153 0069
eq 0,82,  0.801 0,803  0.774  0.699
Cm -.0008 —.0415 -00676 —.074—8 -00675

CN' = 0.759 x'cp = 3005

C 1 = -.0&.20
Cg' = .319 ¥ cp = 42,0




TAELE VI.- PRESSURE CCEFTICTENTS AND AERODYRAMIC CHARACTERISTICS OF THE DCUGLAS X-3 WING
[n % 0.55; Bp ¥ 27"]

(a) M=0.71 e =67 () M =0.5 o =10,0°
Cyy = 0.28 By, = +2° W CHp = 0,50 by, = +5° down
b =29.,0° By = 28,00
Orifice Roy Qrifice Row
1 2 3 4 5 -1 2 3 & 8
1 wleBdd =1,134 <~1,890 ~0e¢T7h2 =1452¢ 1 ~0e198 ~Da049 =02186 =—0.413 ~0,884
2 = o806 ~ o724 =14110 = 574 =1le4l1? 2 +180 « 289 2043 = L2611 = ,603
3 = o366 ~ 174 = 4298 = LA45 = L&]11 3 «629 «536 2280 = 4010 a B35
L - o165 o062 = 4087 - ,355 14046 & o811 2 769 «506 +284 14307
5 14367 1,694 1e413 = 4214 1,003 5 14966 24069 l.702 +637 1,158
6 *+930 1,436 1,353 2601 «871 6 1398 le 846 1.601 1,484 1,007
7 «813 1.144 1al67 575 «5689 7 1,259 14405 1e433 14371 o775
8 684 o684 1,127 712 «383 ] 1.106 o862 14303 142613 o445
9 «520 529 o841 0702 2292 9 114 «T713 1,067 +957 ¢330
10 %11 o215 2659 «700 o114 10 2449 «529 o811 .1 T «214
11 «209 +308 501 «585 s162 11 »309 oh16 +656 0628 0232
12 «232 0262 0240 o b4l #1358 12 2267 0326 2308 Yy 0240
13 2149 2169 «1B6 2302 el24 13 190 2215 - 2267 229 139
14 2212 2175 «148 a165 0120 14 0243 «183 e 107 «195 «182
15 +106 « 013 «094 #1327 2062 15 2093 o4l 0166 +154 «073
16 + 046 «104 «099 a127 16 «094 «092 elb4 «119
17 «028 « 080 o066 «145 17 +«057 2118 079 2125
18 «013 2 047 2059 095 18 +030 095 0140 080
19 052 + 066 2083 +075 19 s046 +039 2106 072
on 0.587  0.653 0.649  0.637 0,522 on 0,520 0,593 04615  0.541  0.4%
Cy? = 0,605 x'cp = 1.6 Cx' -:'0.539 I'up a2 T
cm' m —-039'7 t - 0" - "00521 N -
Cp! = 256 Flop = 42.3 Cp! = o225 T'op = 4147
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TABLE VI.- Continued,
[ = 0.55; 8 = 27°]

(e) M =0.6 a= 1zao°
qh'=(L6A Qm = 4"” down
af==27-49
Row
Orifice
1 2 3 & 5

1 0.297 04577 0e578 D.379 0.168
2 s 735 2758 581 +4hB3 0292
3 1ls151 »968 o721 N.T Y o676
& 1398 14216 2899 +830 1914
5 22061 2712 24356 1.087 1,%06
[} 1e 734 14926 2e205% le766 962
? 1,351 14209 1.837 1.682 576
8 14198 +873 14510 14503 351
9 + 726 o733 « 975 1,097 0224
10 shT6 +836 « 505 o826 0204
11 +343 + 455 « 495 +526 2207
12 291 «389 279 339 0163
13 0221 2239 0229 0270 «116
14 « 256 0206 «189 . «181 2129
15 «127 +171 «108 « 088 «04a

16 o096 »105 e160 : 4086

17 «100 e160 «032 o127

186 o041 +119 «138 L0222

19 + 053 »011 el4d = L0686
©n 0.635 0.687 0.701 0,660 0.541
Om ~0280 =037l L0522 - 0560 -0627

GE' E ] 0-638 x'w = 31-0

e o038
g:l : . 3 3 y'ap = 4-2-1

(d) M =0.55 g =13.4°
Gy, =071 By, = 2% p
& = 27-20
Qrifice Row
1 2 3 & s
1 0,512 1.389 14341 Oe8l4 0347
2 »985 « 857 +721 o676 +4503
3 12379 1.089 906 o771 2758
4 14675 19317 1,003 o948 16537
5 24219 26717 2.338 le224 1,213
[ 1.838 1905 241687 10842 1,093
7 14455 o321 14783 14654 +832
(] le196 +903 14490 1482 o540
9 « 785 « 769 1,087 1,090 0309
10 o524 o635 « 103 877 el89
11 #3385 «502 «612 ob4é 0237
12 =333 +391 2311 AT} 0259
13 «218 «270 2255 302 «120
14 «287 213 +196 2209 211
15 o142 2199 0123 «128 2046
16 «132 «108 o187 0134
17 «103 199 0066 «13%2
18 oDb4 o145 e153 « 056
19 «044 -~ 4011 0149 «057
en 0,701 0.7% 0.762 0.722 0597
Cm - 0276 -ﬂ0343 ‘—0561 -w0628 -0803
L 0.693 I' = 3)'8
g:'==-JMDB 'Op _A? 2
Cp! = 292 Tlep = 4re

g2
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TAHE VI.- Continued.
M % 0.55; 8, z 27°]

(e) M =0.51 a = 14,69 (£) M =0.50 u=H§°
GNA = O-W &BL = .’70 up G“n '.:D.m 631.‘ = -A up
b = 27.0° bp =
Orifice Ry Qrifice ow
1 2 3 | 4 5 1 2 3 f N 5

1 00756 24020 1980 14643 0,555 1 04778 2,165 24149 14810 04612
2 1,164 1,554 lek81 1290 o540 2 1.263 1.843 14780 14563 2661
3 le606 1.2%9 1180 970 2946 3 1,650 1334 12290 1,230 1,004
't 14885 14513 14206 14140 14835 4 14987 14574 14283 1,200 14926
5 20339 2,780 2,708 14420 1,632 5 24299 24689 24671 14428 14695
6 laB26 1.651 2e160 24545 1,197 [} 1.889 12624 24120 24528 lel78
7 14421 1346 14564 1.883 ¢ 730 7 1o428 14336 14573 14823 0707
B la213 0943 14327 14460 adhk 8 1254 + 966 14299 14433 2372
9 «833 2 791 2957 2976 2279 9 o852 «B36 2962 «955 «307
10 +579 0684 s64T 0734 2187 10 556 *674 2690 « 751 e161
11 2399 o490 45602 o548 o 2hk 11 ohlé « 508 578 0534 2191
12 0349 «390 «334 «382 0203 12 »351 1432 «309 o284 o177
13 2227 +270 +306 0256 o1hé 13 +240 285 +268 +216 oamn
14 «268 «216 +198 0185 2147 14 0254 0217 «211 +106 +135
15 +131 0212 o134 «082 +068 15 4145 +213 s148 s 041 «0569

16 o119 o117 172 0067 16 0106 ell8 o173 s 081

17 «083  .186  .080 0119 17 0097 W173 o067 #120

18 #051 4161 4105 4014 18 «078 o135  ,133  .068

19 w052 = ,027 o126 L082 19 = 4013 ,000  ,125  .055
e 0.740  0.779 0791  0.790 0,657 e, 0.755 096 0.809 ~ 0.799 0,672

" =0, 1 o, ' %0, = 28,

&Zt = 0..740 *ap = %9 Gc:I = ...7026054 P ?

Gyt = 35 "op = 42.6 Gt = #3221 Tlop =425

ESIRCH W VDVN




TAELE VI.- Contimied.

M % 0.55; Be % 27°]

{(g) M =0,50 a= 16600 (h) M =0.8 a= 17650
Chy = 0.87 Qm = ,2" down ﬁulzﬂﬁﬁ ﬁm = 3" up
bf = 27-00 %= 26080
Orifice Row Orifice How
1 2 3 4 5 1 2 3 L 5
1 16091 24641 24735 24133 1,384 1 1e349 34080 34136 2,585 1,972
? 14521 2,635 24316 24027 65 2 1.814 3.163 2751 2494 14807
3 26075 14769 14762 14952 1,069 3 2,503 24658 24442 24487 14208
'y 24422 10546 1,500 1e687 24223 'S 2+930 14936 1,924 22356 2ah45%
5 24836 20657 24605 14610 14688 5 20380 24254 2,210 2,093 1,502
6 1a942 1e652 24020 24343 14022 (] 2.050 1:677 1,867 24112 1041
7 1a451 14356 14599 14695 +699 7 1+379 14516 14582 14667 2751
] 1.208 0008 14282 14399 o519 8 12406 14266 14398  1.38% o544
9 ° 90k + 887 989 0 940 e384 9 1,034 1,132 1,168 1,011 o384
10 898 o734 «T27 +818 o350 10 e 758 o834 « 895 + 816 0342
11 o442 0859 636 <591 308 11 0521 2601 o743 o591 L3851
12 e3B8 458 373 L422  L293 12 eARE 478 4445 L4489 ,316
13 2259 4321 o358 348 .216 13 +292 315 L399 L34 ,21B
14 «288 28] o243 2260 o249 14 310 «300 ¢303 2279 w268
15 «163 233 208 184 042 15 0219 251 «268 152 107
16 0137 «188 0178 o128 16 o147 « 231 0265 +193
17 «100 0192 « 096 178 17 «138 0221 2178 o176
18 0066 0167 0136 0056 18 2114 194 0220 «138
19 o014 - L014 s128 0099 19 - o015 = L015 0138 o076
ey 0.8%0 0.865  0.873 0.877 0.760 en 0.946 0,971  0.983 0.953 0.852
cﬂ. = 0-825 I' L 28-5 CH' = 0-920 I' = 28.3
! > ., 028 Cp! = =0%07 °P
Ve L3852 Y'ep =427 Cp! = 30 Ty =424

ac
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NACA RM E58D29

TABRLE VI.- Concluded.
[M 2 0.55; 8p x 27°]

(i) M =0.48 a =18,3°
Cny = 1.04 L= 42 up
B = 26.6°
Row
Orifice
1 2 3 4 5
1 14570 24813 3,167 24614 14979
2 2042 24863 24802 2.503 14910
3 26649 24630 2,588 2e574 16271
4 34186 24395 14990 2¢405 14946
5 24687 1951 1.893 14967 16269
6 20154 1e683 14683 1809 ¢857
7 1e546 1e561 14490 1e459 679
8 1450 14290 1¢403 1¢332 ¢560
9 1100 lel152 14203 940 o415
10 0761 912 «869 819 388
11 615 715 «776 0608 393
12 S e 645 «521 «546 407
13 e346 407 «475 0435 277
14 341 e k06 « 400 383 «328
15 322 370 329 «276 «182
16 177 ¢319 e384 284
17 e170 266 208 0295
18 e129 285 «294 s166
19 «000 « 000 154 137
Cn 1.0].2 1.030 1.004 0.956 00820'
0m —.024.7 -00585 --0737 "00511 -00738
Oyt = 0.949 xt o =29.9
cm' = -.04.61 p - .
Cp' = .39 Tiep =41.6

29



TARLE VIT.- PRESSURE CCEFFICIENTS AND AERCDYNAMIC CHARACTERISTICS OF THE DQUGLAS X-3 WING
I—H & 0.85; bf % 71

(ﬂ-) M=0.8 a= 2.70
Cyy = 0.10 By = +2° Wp
b =944°
Row
Cr
Hdce 1 2 3 &4 5
1 =04278 =~0e431 =06360 =0,%553 =04367
2 -~ 4189 =~ J0T& = 210 = o205 -~ L201
3 - 2092 oOTA =~ o157 = ,03% 2037
& +048 «213 2035 + 066 +967
L} «374 +931 *994 153 2924
6 0266 . 0346 «876 2983 +261
7 2714 212 +306 «818 - +0M
B l237 .403 ) .536 .761 - 1056
9 |256 . |417 '462 YTy - lll?
10 2136 ¢141 o104 +014 = o205
11 102 «099 092 o000 -~ 2064
12 «082 «085 «021 2007 = o014k
13 +038 «078 «042 = (064 ~ 4048
14 « 140 »078 «059 = L042 «000
15 = o028 ~ 028 = 4028 = 080 = 007
16 2007 « 000 2021 -~ 035
17 - #029 «035 =038 007
18 ~ o027 o007 2000 =~ 007
19 0014 « D49 +051 +000
c-n 0-103 0.162 0-176 0.16‘0 0,080
Oy ~0158  -0156 0147 0033 +0079
cu' = 0.]&3 I'cp = 3]49
| | 1xm
& 2 Toéo Tiep =21

(b) M= 0-85 a4 = 2.90
GN‘. - 0.12 Q'L - .?.o up
af = 9.?
Row
Orifioe
1 2 3 ! 5
1 ~0e305 —=0e334 -0.,276 =0e34% _~0e302
2 - +057 2046 =~ #4199 = L130 = L164
3 - o119 o064 ~ 102 -~ 028 o037
4 «192 »315 20456 «103 372
5 « 410 1+030 1,037 «198 +908
6 2338 «308 +892 «972 »308
7 2210 «285 «388 844 .~ 043
a «310 «356 «489 « 843 - L0356
9 +292 458 +496 450 -~ 4119
10 «162 o134 «090¢ +021 - «232
11 « 094 +099 =091 L0000 ~ L4050
12 2088 «092 2028 =~ L0014 . L0007
13 o D44 «078 s035 ~ 071 ~ L0855
14 0147 «083 L0685 = L0869 . L007
15 = 2041 =~ L4028 ~ 035 ‘= Q087 ~ 4022
16 0028 .000 «035 e 042
17 - #0386 « 035 021 «007
18 = «014 014 o007 = (007
19 - +007 a035% + 044 «000
L 0.132 0,177 0.17%9 0,177 0,089
cn =0154 0133 ~ 0154 0008 L0085
Cy' =0.158 x'cp = 29,8
c" = s -
Cp' = 065 Y.CP = &Lk

o4
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TABLE VII.~ Continued.

M~ 0.85; 8 & 7°]

(c) M =0.85 @ =4.20
CNA = 0,23 &BL = ,2°% up
% = 8.60
Orifice oy
1 2 3 4 5
1 0e194 00131 0a165 Qela? 0027
2 2169 0284 «095 «185 «073
3 2192 330 2184 0266 «147
4 346 o415 «238 299 «956
5 «700 1.082 1,106 332 ¢912
6 538 521 0953 «978 2799
7 +382 o431 0876 +933 0206
8 BLLE 2448 0614 2944 = 4139
9 +459 576 «608 o772 = L,128
10 »358 309 w436 2231 ~ 4309
11 0123 o138 «098 «000 =~ L050
12 0115 «085 ~ 4,028 - ,083 0007
13 2044 2064 «000 =~ 106 ~ L4055
14 o174 057 «039 - 4139 0007
15 - 2034 0028 = o049 =~ (122 =~ L,022
16 o048 «007 014 =~ 4070
17 ~ 2043 «042 o021 «000
18 ~ #2027 002} o014 =~ L,021
_19 «000 «007 0043 0007
cn 00250 0.260 0.285 0.262 0.185
GN' = 0,246 x'cp = 26,7
Co! = 0042 Ay
Cp! = 103 Viep = 41.8

(@) M =0.85 Q= 5.23
CNA =0.%0 68'1. = ,2% up
§f = 8.4°
Row
Orifice .
1 2 3 4 8
1 Oe461 04376 0.532 0,485 00237
2 ohbl «512 0274 ohl6 0235
3 0384 o420 +350 03084 2248
4 «575 0562 2348 0476 . 09617
5 «771 le126 14140 o475 2911
6 0665 27153 14014 1.013 0845
7 526 586 0948 959 283
8 o544 0587 911 1,035 = ,118
9 0531 »639 2691 o875 =~ ,132
10 0498 0540 0615 eh68 ~ 4329
11 188 171 133 100 =~ L0235
12 o115 «084 = L042 =~ 4090 0014
13 o044 0042 = 4049 = ,106 =~ ,0%5
14 0125 «063 o013 = ,194 0021
15 - o034 0028 ~ L0049 ~ (144 =~ L,036
lé 0007 020 0014 - 084
17 ~ ¢036 »035 0014 =~ L042
18 ~ o013 «070 «000 =~ 4035
19 +000 o014 2029 007
Cn 0.325 0.353 00%9 0'337 0023)
ey ~0129 ~0132 ~-0123 .0108 .0085
g:: fo-ggg.B x'cp = 26.0
. 1 -
Gyt = .13, Tiep =43
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TABRLE VITI.- Conhtinued.

[M = 0.85; Bp ¥ 71

(e) M =0.85 a =5.,9° (f) ¥ =0.86 a e 7,0°
Oy = 0433 By, = .1‘; down Oy = 0.44 Bay = +2° up
bf = 8'2 5f =8-1°
Row
Orifice T Orifice Bow
1 2 3 J 4 5 1 2 3 4 5
1 0s697 0e548 0e868 0e756 04308 1 0,236 1558 1.609 1.68
! 631 . . «589 le222
Do oo oumonel |gonhoomoume ae a
[ ]
4 2725 ob1l4 2h65 ¢522 2950 4 « 395 « 785 :825 ]:073 :;g?
2 .3;9 10%4 1171 +535% « 935 5 +969 1«148 lel34 o843 2824
T lios  .ear .99  i991  seas 7 i20 iose o83 1088 tem
I} a -
B + 5986 685 957 Ja096 - L1321 ] e 738 :767 14082 1.082 ‘0ae
9 « 594 e T06 « 154 e 907 = 4104 9 o741} « 832 :974 :9:: .ggg
10 «570 «615 =688 «87T0 =~ 2325 10 »5653 «718 0819 235 .295
i% 'i;; og;: .32; 0234 +035 11 325 o445 «357 «300 :007
. . - u - o021 «021 12 133 97T -
%i .gi: ogZ% - .O;b - «133 =~ 406} 13 :012 :835 - :ggi - :g;: :gi;
* W04 = 2006 -~ 214 014 14 2082 028 - L0044
15 = (041 041 - o056 = o179 = - : . T2 e0ae
16 :000 :014 -~ o007 -~ :é?g +029 i: - .ggg .gzg MRS St 341 «028
i7 - o036 o014 = L4611 =~ L0048 1?7 - :035 :014 - .ga; : .ggs
18 - a027 = 4007 = 4021 2000 18 - «026 - . e
19 «007 4028 043 - 4014 . 0o 027 - e0a
. . 19 «007 «020 2042 «021
' _ =
o 1o, T o 8
Oyt = LL47 Flop =41 Op! = +209 Viep =42.8

2¢
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TABLE VIL.~ Continued.
M =0.85; 8 % 7°]

(g) M=0.8 ¢ = 8,00 (h) M =0.8 & =9.0°
CHA = 0,53 &ﬂL =0 c“_g_ = 0,59 EQL = 20 down
O = 7.4° =7.2°
Orifice Row rifice Raw
1 2 3 & 5 1 2 3 4 5
1 1al45 14832 14853 1.888 1,432 1 1249 24022 24023 24046 1617
2 1a484 14677 12515 14625 1,336 2 1.833 1.829 le662 le789 14449
3 14109 1349 1le376 14439 14096 3 le222 14650 14527 1599 1.191
& 1.312 1,171 14200 14403 1012 & 14552 led74 l.358 14565 1,057
5 1al54 16226 14511 14166 952 5 1,319 1,388 l+568 1,382 «896
6 14052 1,092 14403 1312 .11 6 1.173 1,197 1471 1.381 «612
7 o916 969 14152 1,268 o618 7 1,045 1,099 le4410 1.,18% 511
8 «372 + 904 lel65 1,331 allas 8 1.000 1,073 12435 e 46 223
9 « 882 0940 1,041 1,07 2020 9 #9856 14041 » 799 o684 o176
10 + 759 « 899 +933 +583 = G258 10 + 841 «95% o648 0627 «096
11 o476 « 981 ok35 +519 o041 11 «380 0353 «578 o+ DAY «187
12 0223 olé3 20568 »301 2082 12 2225 «206 286 21404 «193
13 2012 « 034 = 027 +116 013 13 «037 «062 «163 0241 allé
14 o081 014 2000 0107 «068 14 +109 « 069 2177 #2095 s187
15 ~ 007 «054 = L0082 086 ~ 014 15 2007 + 007 089 «098 »035
16 + 000 o007 = W007 «+020 16 2020 +027 o149 ol&s
17 - 2028 « 000 =~ L020 2040 17 ~- o035 2 034 «048 +19¢
18 - 082 «+ 00T -~ 020 «014 18 ~ +026 «021 « 094 0132
19 - o007 2013 o042 «021 19 «000 +027 « 085 «090
en 0,580  0.618 0,663  0.669 0.545 en 0.662  0.705 0,750  0.70% 0,586
Cy ~0055 -.0008 —~0046 005 0046 on = 0049 = 0041 0280  .,0192 -0120
Oy = 0.604 xt = 24,8 Oy w 0,671 x'up = 26,1
t = 0010 cp cll' = -.0076 t 5
Oht = .262 Yop =433 Cp! = 4285 ¥ op = 42
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TABLE VII.- Continued.
M2 0.85; 8 ~ 7°)

(1) M=0.8 a =9.5° (1) ¥=0.85 a =9.9
Cy, =063 by, =0 Cyy = 0.67 bay, = 57 wp
6f = 7.20 bf = 7.20
Orifice Row Orifice Row
1 2 3 4 5 1 2 3 4 5
1 1420 24090 24050 2,099 1,679 1 1,601 20125 20132 24145 l1e770
2 1879 14900 14735 1,805 1,529 2 1.990 1,990 1.801 1906 1601
3 1338 14713 1.589 14670 1,227 3 1,357 14785 1689 1,734 1,326
4 1571 14555% 1,438 14611 14084 4 1,694 1e574 14529 10694 +898
5 1354 14456 14612 le434 827 5 1,391 1.538 1,665 1le514 +821
6 14253 14270 14524 14310 0618 () 1,307 1352 14578 le4T1 0612
7 1,115 1.143 14428 =998 532 7 1.169 le.198 14483 14275 567
8 1.071 1,091 14435 919 250 8 1.160 1,128 14480 1e166 0257
9 1,050 14089 0847 o684 0197 9 1,108 1,151 916 o787 0224
10 «868 #9911 681 0634 =~ o082 10 +901 822 «790 710 0178
11 359 385 0636 564 138 11 oh58 «508 663 636 «104
12 0251 0254 0334 e431 0228 12 0311 0275 0348 +485 e2%6
13 061 ol17 0245 0275 el34 13 o006 «097 2191 261 174
14 136 #103 0215 e122 o171 14 2183 «076 «158 «020 0212
15 007 +036 4151 063 «070 18 ~ 2047 «020 ¢055 = 4126 133
16 0047 «033 0183 171 16 0095 0060 0122 «082
17 - 2028 o075 0122 0236 17 - 2035 «041 061 ¢162
18 «+000 0014 135 187 18 ~ «020 o034 «040 0125
19 «013 e 034 0113 0111 19 «007 0014 2106 063
cn 0.698 0.735 0.793 0.717 0.601 cn 0.749 0.754 0.816 0-766 Oa609
Cp ~0090 —=0065 -038  ~.0250 -s0138 o -0109 -0051 -0291  .,0140 0097
Cpt! = 00696 x! = 26.6 CN' = 00724- x! = 2509
Cht = 0111 P Cp' = ~0068 P
Cp! = 294 Viep =42.2 Cp! = 306 Tlep =42.3

e
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TARIE VII,- Concluded.
(¥ = 0.85; Ao x T

620QCH WY VOVN

(k) M= 0.85 a= 10-50 (1) H = 0’85 a= 10'93
GN.!. = 0.7 baL = .2% up CHA =073 5a1' T W27 up
61' = 7,20 61' = 7.0°
Orifice Row Orifice How
1 2 3 & 5 1 2 3 ) 5
1 1a835 24219 24213 24217  1a796 1 16912 24289 24236 24169 1,836
b 2,045 24053 1,866 1e919 14609 2 24106 2.112 1.954 1947  1e622
3 14535 l.848 12743 le734 14299 3 1.566 1.897 l.784 la8693 1,303
4 1e722 1e709 1,600 le667 «788 & 1e745 1.785 1.658 1671 aB54
5 1.4%3 1573 1,700 1.400 +636 5 1,465 1e622 1.704 14377 2679
6 14343 le46] 14639 ls221 572 -] 14364 1801 1,478 l.108 +620
T 1la267 1260 1+5)9 8972 +518 T 1.323 l.299 1,822 +539 «506
B 14231 1.210 1.348 o947 +338 8 14234 1268 1,351 + 749 2373
9 1,186 1192 +B82 711 0272 9 1.196 lel27 «A70 o T24 0299
10 o 750 610 +695 2689 =~ L0642 10 «692 +653 o T24 « 718 2000
11 k58 + 450 o616 o613 ~ L0325 11 4T3 o457 +645 691 o014
12 27 0295 0362 «512 +32% 12 «278 »324 »438 e561 0333
13 «079 »l38 2265 +365 0234 13 «08D «138 2328 oh07 2068
14 0136 2110 0 24T o162 2301 14 o170 o124 » 304 0203 309
15 o 040 +088 «185 =~ L0014 2168 15 2013 «09% «227 042 «218
16 « 047 +093 0237 1246 16 o054 +120 292 s 247
17 «007 102 191 »291 17 - o014 «102 210 2325
18 - o020 o062 +202 0249 18 -~ o007 « 069 2196 2229
19 2033 +020 alékl 118 19 2020 «020 «127 o133
en 0.755 0.775 0.8%8 0,755 0.603 ey 0,762 0,803 0.870 0.764, 0.5
o 0044 —0044 =047, 0370 meOTLA Cn =0031 ~0057 w0512 0447 0290
! = 0.733 x! = 2647 GH' = ocm x' = 27.2
cc:' = -.0123 'cp Cn' = —.0162 'cp 41 9
Ot = .37 T'op =419 Cp! = o316 Yiep =4l

<9



TABLE VIII.- FRESSUHE COEFFICIENTS AND AERODYNAMIC CHARACTERISTICS OF THE DOUGLAS X-3 WING

[H % 0.90; 8p= T’]

(a)c M ig.gg @ = 2.4° (b) M =0.90 a = 29°
HA = U E‘aL = 0.20 wp GHA = 0,15 EL'L = 0.,4° up
By =105 B = 10.6°
. Row Row
Orifice I Orifice
2 3 ‘ & 5 1 2 3 4 5
1 =0:583 0,913 =14,158 =1,235 =1,25% 1 Ded34 0.488
- - - 0921 ~049%90 =0,667
g - .;;g : .;14 - o725 =~ o765 = 4599 2 = 9369 = 4191 = Jhb5 ~ :‘65 - :303
3 - 0150 lo:: - o3TT = J#62 + 008 3 - 2167 — JO0&8 ~ 241 =~ L192 +000
5 .300 . - o231 = L1lT1 «973 4 - 2067 #3121 =~ 5120 = +057 «969
: .206 o;;g 981 =~ L0008 o866 5 o364 » 959 1,018 «0A7 «880
3 0152 1223 789 « 864 + 694 ] «318 «373 +B846 +900 o713
. .155 0235 +553 0739 «536 7 +230 0216 « 707 « 781 +556
9 0177 .336 0338 2804 ~ ,133 [ ] 026] 341 oh25 «822 -~ L,097
10 02'7 0275 387 03686 - 248 9 o247 «386 » 382 o817 = o243
n :100 0275 ’-1.1] o450 =~ ,342 10 2323 »343 0477 sd87 -~ GAS2
12 *loe ‘129 « 354 »410 - 4148 11 o176 o344 o410 «h48 -~ 4229
13 308 1117 .;3: 0300 -~ L0237 12 «225 2160 o226 2319 =~ 037
1a il 0319 . - 2172 = L0680 13 o147 2136 ¢152 - 4104 = 084
15 -t - .153 «10T = 4319 = ,012 14 »418 «283 o068 - ,368 2000
16 - :0‘2 - -071 - -23: - #2133 -~ L0119 15 - o102 = 2097 = J2T0 = 4301 = (0144
17 - ey oooo 0012 - «079 16 - o060 =~ 4131 =~ L0246 -~ 4110
18 - 029 :006 _ noz‘ ~ «030 17 - #4050 a06T -~ o006 ~ 4048
19 -+ 012 .03 ~ «037 18 - 2035 = L0391 ~ 4012 -~ ,037
. «031 2019 19 012 0042 032 o006
en 0,050 0.132 0.240 0,135 0.106 en 0.143 0.190 0.19¢ 0,19 0.142
GH' = 0,125 x! = 49.0 CH' = 0.17% x'c = .7
= a D
cm' - "02% !cp _ Cm‘ = n-0258 1 - '1
Cb! = .05 ¥Yep = 4he3 Cbl = 07 T en 43

oL
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TARLE VIIY,- Contipued.

M = 0.90; B & T°]

{e) H=0,9 a = 3,9°
Cr, = 0.2 Bay, = 0,4° up
b_f = 10-10
Row
Orifica
1 2 3 & 5
1 ~0s128 ~0s190 =0o183 =0,239 =0,285
2 =~ 2041 «016 = 4206 = L113 = 173
3 »000 2127 =~ J04B +016 «088
4 «142 248 016 097 2965
5 «560 1.082 14092 o148 + 889
6 o435 o814 +913 *992 o Thé
7 o378 +406 «B832 833 «609
8 »3%8 0389 s TAb 2883 +283
9 »385 « 470 «503 0 694 «097
10 oAl0 o451 «5213 oT23 =~ 459
11 +288 o406 0493 shB4 ~ %08
12 2265 «257 «298 o378 = 178
13 0234 s 154 e 248 0226 = L,107
14 29 +392 «394 -~ 307 «008
15 = 2101 = 4272 =~ 4,385 - 4837 .~ 028
16 ~ o026 = J041 =~ (D60 -~ J170
17 ~ o0& -~ ,018 «012 - ,102
18 = o018 ~ 4031 - L042 = ,062
19 « 006 «030 o044 - ,010
Cn 0.240 0.263 0-323 0.338 0.222
o =002 03T aOM9 0193 0109
%' = 0.27‘ z' = ﬁ.g
Cut = —0298 y!cp.=43.3
Gb' = 9119 ﬂp

(d) M =0.90 a=5.1°
Oy = 0.3 Byy, = 0.1° down
Q‘ = 9-20
Row
Orifics
’ 1 2 3 4 5
1 0e247 0es182 04143 04158 0032
2 +203 2269 v139 «208 +071
3 #2137 +356 2159 «238 «191
L 2365 o415 2230 2291 «902
5 0722 1.078 1.080 2295 «892
6 +615 « 837 2940 «980 2 T49
1T «503 «531 o BAA + 885 o543
8 o493 «500 «851 Y10 +305
9 2491 «583 o TAS « 176 265
10 o496 «535 +592 «792 = L1852
11 0393 «& TR .582 .7‘7 - |209
12 o311 2408 «387 o460 ~ 32%
13 «287 196 «308 2308 -~ ,083
14 439 »421 oh&3 - 4090 +036
156 - o089 0216 = 4334 ~ G417 006
14 2048 «000 - 066 - 4200
17 - o013 2006 = 4024 ~ 4042
18 2012 2000 = 042 - ,03)
19 012 «012 «01% 2006
Qn 9'%-5 Dum 0.413 0-[&13 00”
Of = 0,371 Xy = 3.3
Cp! = ~0380 Tlap =430
Ot = 159 °

E620QCH W VOVN
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TAHLE VIII.- Continued,

(M = 0.90; & x T°]

{e) M =0,90 a = 6.0° () M=0.90 a =17.0°
GNA =t 0'§ &aL = 0-50 wp GNA = 0-46 &L = 0.40 up
bf = 8.90 61‘ = 8-40
Row Row
Crifice
1 2 3 s 5 Orifies ' 2 3 4 5

1 00452 0,391 0.363 Ded26 0.180 1 0«.810 1,318 1.236 1,389 0.96%
2 s412 ohé] e293 398 0203 2 +915 *B27 1.060 14118 +B27
3 «409 «h49 «309 «378 2237 3 2693 o646 «809 +978 0348
& +536 «500 +355 ohé2 «898 & 826 2675 «521 « T80 822
5 +»B805 1.072 1.090 o432 o863 5 « 946 1.097 1.083 «533 o7
& «5682 «888 974 « 967 YALY 6 <809 « 954 1.037 1.015% « 716
T o 547 «638 «B9S «920 2664 7 e 596 «813 «888 4968 2653
B -1 o610 924 1,004 «381 8 o672 « 707 1.018 1.021 + 406
o9 270 2653 « 850 «820 299 9 «658 o150 «206 « 815 359
10 « 534 2604 «673 «012 -~ L1651 lo 633 o714 792 o837 -~ L0030
b3 | a4 72 «Da4 «6563 oTT4 - L1183 11 o560 o629 o749 aTha =~ L098
12 2338 «h79 0433 2812 = 274 12 «373 o546 «500 w638 - 168
13 0350 231 « 366 «376 =~ L4419 13 334 « 335 +396 2498 = 4295%
14 23] o443 318 = 4125 =~ L4133 14 s228 oh74 2168 - 042 ~ 4193
1% = o053 = 2245 - ,302 - 384 - «025 15 ~ 2024 «211 «315% = o328 «037
16 #2006 = 4129 = 4227 - 459 18 2113 +106 «131 - ,362
17 2012 012 - 048 - ,107 17 2106 024 «078 -~ o137
18 006 - L0086 2012 -~ 4037 18 075 « 006 2048 = L0237
19 024 «018 e 062 + 006 19 + 041 «018 « D87 012
en 0.404 0-4% 0.460 0-450 Ouﬁo Cn 0.499 0.54.7 0-567 0.563 0-414

L' = 0.412 X, = 33.0 CN' = 0,516 x'c‘p = 20,9

CH = 0320 yl¢p:=42.3 cl' = =007 Yon =424

Cp! = 174 ep Cp! = A9 ep

62agGE W VOVN




TARLE VIII.- Continued.

(¥ = 0.90; R

(&) M =0.9 a = 8,00 {h) ¥ =0.90 a = 9,00
GNA_ = 0453 ﬁaL s 0.!.,0 up GHA = 0,60 bn[, = 0.4° up
By = 8.10 & =7.9°
Row Row
(rifice Orifice
1 2 3 4 5 1 2 3 4 5

1 1.004 1.581 1580 14624 14198 1 lal56 1.807 1.800 1.812 1le398
2 le227 le416 1.285 1e345 1,097 2 l.614 14626 14844 1.865 le263
3 1941 la194 1,139 14235 +850 3 1e124 1.451 1.248 1.429 14032
4 l.128 « 941 1,006 1.114 + 937 [ le329 1,34] 1,205 1.358 1.064
5 l.068 laldl 1,289 l.008 PY-11) 5 le274 1,293 1,432 l.188 «953
& + 46 1.021 12566 1,185 +B08 6 1.088 1.118 1.362 1,321 + 790
T =840 «895 «987 le122 2729 T 1.005 14078 14276 1242 o611
8 « TT7 + 846 1.101 14194 502 :] «9233 «975 14282 1277 2290
9 « 780 «0856 « 240 1,012 o487 9 +894 « 942 1.052 812 0224
1lv o711 e 820 «211 « 9Tk «049 10 «B05 930 2735 w646 = L018
11 2655 +T17 «B18 + TGS =~ 028 11 0736 «A32 «617 «578 + 008
12 +469 «62] 0435 0609 -~ L1} 12 + 549 1558 +311 shl% = 074
12 270 + 853 »133 sh81 = 4225 13 +256 2228 +195 «258 =~ 4137
14 0216 »153 «022 - L048 = 4176 14 «224 + 080 4158 2060 = 4073
15 036 = 4216 = ,194 - ,305 «000 15 = D24 «151 = D24 <= L132 = L138

16 0120 = 4059 = 090G =~ 4315 16 =054 » 045 «042 = L16%

17 «125 + 048 o036 - 4188 17 = «019 061 o061 - L1023

18 «064 +018 2060 - 4025 18 ~ o041 0N «072 - 4108

19 «059 054 ello s0l% 19 »030 « 065 069 019
cp 0.592 0.632 0.68% 0.67% 0,549 ey 0.672 0.7 0,713 0.6562 0544
Gn =042l L0328 0412 0lML 0217 op  ~0R6 0238 029 L0011 003

CN' = 0-615 I.ap = 29-7 cnl = Ongslg x! = 2‘7-g
t = L0 P o= L0129 t
&' @ ...2227 Flop =432 'ég. = 272 Tiop =l
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TABLE VIII.- Concluded.
(M ~ 0.90; B X T°]

NACA RM H58D29

(1) M =0.90 a =9.6°
CNA = 0.65 6aL = 0040 down
61‘ = 7.90
Row
Orifice
1 2 3 4 5
1 14157 1827 1,821 1,857 16455
2 le641] le637 16495 16592 143204
3 1,108 1.469 l1.366 14455 1,086
4 1363 le¢3509 16238 16392 14041
5 le282 l1e294 le&42 16204 0929
6 lel04 lel02 le4ll 1323 o664
7 «e996 1.069 14285 1155 ¢485
8 940 e 957 16347 1,032 286
9 0926 «961 ¢ 750 0621 0226
10 «758 «e937 625 «583 «098
n ¢ 741 « 589 «603 «501 «081
12 « 499 +«389 ¢325 «376 «025
13 «126 el24 226 229 «030
14 «110 ¢130 ¢182 «182 «006
15 = «090 = 4,098 =~ L006 =~ 057 076
16 - 067 = 4054 «091 = L062
17 -~ ¢0851 098 086 <~ 4012
18 - 4071 . 0062 ¢109 «000
19 « 000 e 049 «076 +031
Cp 0.647 0.685 0.705 0.642 0.544
cm =015,  ~0175  -.0298 0056 ..oou,H
CN' = 0.635 x'cp = 26.6
Cm' = -0104 ] _
Cp' = .266 Tep = 41.8




TAILE TIX,- NORMAL-FORCE AND HINGE-MCMENT CCEFFICIENT3 FOR LEADING-EDGE FLAP OF X.3 WING,

(a) M=z 0.55; &g = 0°

a, deg Cne ‘hy
N CNf " Chf
Row 1 2 3 5 1 2 3 5
Teu 1.726 .70 1.279 1179 0,95 1.3 1.008 1,055 0.676 0,632 0.519 0.736
8.5 1.945 1,909  1.319 1.257 948 1.39%% 1.072 1.0 656 .6T3 .536 759
9.4 2.0e5 1.663 1,292 1.260  1.06% 1.33¢  1.06L .857 67h .669 .560 .698
10,4 1.921 1.682 1,373 1.273  1.061 1.345 990 .859 LTk 673 566 .699
11.5 1.577 1607  1.362 1.320  1.03% 1.344 .967 861 L4 60k 550 .TOL

6209CH WM VoM
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TABLE IX.- NOBMAL-FORCE AND HINGE-MCOMERT CCEFFICTENTS FOR LEADIRG-EDGE FLAP (F X-3 WIRG.- Continued.

{b) Mz 0.71; B = 0°

a, deg c‘D.f chf
b e 1 2 3 " 5 Cny

Row 1 2 3 5

3.2 0.L2l 0.53F  0.542 0.368  0.3% 0.473  0.245 0,356 0.390 0.396  0.287 0.324
50T .5B6 .T23 R 156 .523 .628 .350 .ug6 .88 508 351 126
-] 806 032 836 Ol .662 .803 .L87 .61 .598 503 A1 518
h.t .Ghg 1.035 .g81 1.037 .T58 .90k .578 651 .658 628 6o .568
5.4 1.256 1.31k  1.204 1.301 .924 1.138 «T37 838 655 758 550 .680
6.2 1,405 1.522 1.260 1.438 1.05% 1.27h 828 .935 676 831 603 . T46
6.8 1.57¢ i.705  1.289 1.523 1.a18 1.365 911 .583 .695 849 565 .TT0
7.7 1.822 1.821  1.kao 1.308 1.0e7 1.388 1.0 378 JThe 599 +560 750
8.3 1.935 1.706  1.koo 1.326  1.013 1.365 1.072 . .Tho .12 .Sk .24
3.6 1.865 1.620 1l.hkp2 1.319  1.023 L.3k2 962 831 ST L7090 .539 .T03
10.8 1.673 1.473  L.lkok 1.226 957 1.238 861 .Tho LTh .652 .510 645
2.2 1.604 1.ho2  1.278 1.218 .972 1.193 .830 .T16 672 .648 +530 .62k
i5.5 1.323 1.212  1.064 1.086 .968 1.045 691 .64 .570 .578 .535 .552

2n
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TABLE IX,.- NOHMAL-FORCE AND HINCE-NOMENT CORFFICIENTS F(R LEADING-EDGE FLAP OF X-3 WING.- Continued.

(e) M= 0.T7; & = 0°

1o, deg cnf CR ' chf
! £
Row 1 2 3 L 5 1 2 3 h 5
2,2 0.168 0.231  0.233 0.7319  0.132 0.220 0.115 0.126 0.173 0.280 0,082
2.4 .302 ' .386 .392 45k 260 .350 ATT 237 .285 321 182
3.5 .531 703 7 JThe .52 611 \311 RS 55 87 .364
3.8 660 .858 . 788 852 L6h6 e 390 .561 .5kl .558 433
L.9 950 1.1hk2  1.086 1.176 876 .995 .68 LTI .699 692 .532
5.5 1.126 1.343  1.276 1.30, 1.012 1.156 673 816 +T0L .g&e 622
6.2 1,38 1.610  1.519 1.408 1,148 1.362 LBLh 916 .BES .854 B78
6.6 1.516 1.727  1.598 1.55%0 1.214 1.438 801 .980 .BaT7 .B69 .T0%
I 1.812 1.849  1.563 .64  1.230 1.529  1.034 gﬁ& Be6 .907 75
8.2 1.865 1.88  1.557 1.453 1.149 1.hk6h  1.p82 045 .88 .81 624
. 8.9 1.912 1.685  1.486 1400 1.091 1.39% 1,051 .859 .T63 ST .593
10,4 1.786 1.590  1.460 1.3 1.110 1.383 .93k 815 .T60 .T19 .60,
1.9 1.654 1436 1.3k 1,200  1.054 1.246 857 T2 Iy (074 683 570

620QGH W VOVN
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TAFLE IX.- NORMAL-FORCE AND HINGE-MOMENT COEFFICIENTS FOR LEADING-EDGE FLAP (OF X-3 WING.- Contimued,

(d) M~ 0.83; 8 = 0°

[

7\ &

=N oy Lo D
W oa e w e W s e
RO PFDS D-1Rwg o el

-
= O 00

“ng ‘he
CHy Che
1 2 3 " 5 1 2 3 L 5
0.234 0.27+  0.308 0.369 0.192 0.267 0.1 0.156 0.216 0.260  0.130 0.175
.27h .32L .363 Lz .23 .320 .168 .196 270 .306 182 .216
437 .ShT .568 597 .360 486 261 .354 395 A1 .258 327
676 .T96 .780 .859 .606 .72 e .528 .5L8 . 594 h7g g1
.906 1.073 1.054 1.17h 874 972 .54¢ 594 L0 .76k 621 .638
1.00k 1.3010  1.h40T7 1478 1.130 1.219 .649 .T96 820 854 -TO% .728
1.238 1.563  1.542 1.597 1.3k 1.390 .T26 8T -Ba2 .898 785 .786
1.348 1.632 1.616 1.661 1.391 1.5k 780 904 .82 .931 .790 .81h
1.hy2 1.738 1.711 1.743  l.hge 1.545 .82 950 .03k 973 832 856
1.551 1. 1.76h 1.802 1.561 1.605 .889 .08L .963 1.001 868 887
1.661 1.528 1.678 1.813 1.572 1.672 .952 1.038  1.007 1,020 .g2h
1.802 1.520  1.620 1.048 .852 1.239 .965 .TT8 .860 562 482 654
1.806 1.579 1.580 1.381 1.007 1.343 .9k9 B2 822 T2 548 .T07

iy
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TAELE IX.- NORMAL-FORCE AND HINGE-MQMENT CCEFFICIENTS FOR LEADING-EDGE FIAP GF X-3 WING.- Contimved.
| (e) M » 0.88; 85 » 0°

a, deg cnf chf
1 2 3 3 5 e 1 2 -l 3 4 5 ne
Row
1.6 0.123 0.135  0.131 0.207T  0.0TT .1  0.071 0.080 0.104 0.1k  0.055 0.089
2.3 066 .285 286 .325 039 238 .157 160 .46 .209 OfL .1L5
2.6 .352 -337 N 540 .21, .361 213 ,186 .318 .350 J17h .2hh
3.k 591 .688 . 684 793 .5l .633 .365 165 ] 5 BT 435
1% .TT5 988 1,070 1.157 .022 .27 57 608 .636 B76 560 .562
4.6 90k 1217 L.97 1.271  l.0h2 1.050 .526 669 .685 .T29 612 615
5.1 997 1.317 1.251 1.329  L.075 1,148 .5a2 T34 +TA6 .58 622 - 653
5.4 1,100 1.372  1.339 1.37F  1.126 1,205 Gl JT6C S5 176 646 679
6.2 1.R61 1. 1.434 1.470  1.216 1.30h .T20 .819 gﬁ .82l .688 .728
6.8 1,360 1. 1.52k 1.56F 1,298 1.392 183 .869 . 87 127 T2
8.4 1.602 1.768  1.68 1.7133  1.W67T 1.557 .Bok .955 .22 .92 817 .853
9.5 1.7hL 1.910 1.812 1.732 1l.32 1.625 .958 1.020 .986 . 805 .83
10.8 1,876 2,054  1.888 1.528 1,004 1,581 1.025 1.088 1.029 .853 \ 564 .860
11.8 1.935 2.108 1.8 1.7 91k 1,571 1.058 1.113  1.019 .623 .513 .855
12.3 2,07 2,183  1.910 1.548  1.0%0 1,647  1.096 1.1k  1.0W6 .858 ST .85
1h. 1,705 1.603  1.59% 1Ak 1.129 1.393 808 B0g 826 T2 La12 .T23
15.2 1.1480 1.328  1.24 1.260  1.069 1.178 .T68 684 .652 667 ST 617

620QCH W VOVN
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TABLE TX.- NORMAL-FORCE AND HTNGE-MOMENT COEFFICIENIS F(R LEADING-EDGE FLAP OF X-3 WING.- Continued.

(£) ¥ = 0.90; Bp = 0°

a, deg ‘op ch-f
L Cnf 4 Chr

Row 1 2 3 5 1 2 3 5

2.6 0.386 0.368 0.468 0.560 0.315 0.800  0.226 0.203 0.35L 0.Loo 0.274 0.271
3.1 .518 .62 -58T .688 I 556 .323 2 430 Rt} .378 -386
3.7 672 836 -803 973 807 T84 .bo6 532 .5k6 607 »503 b9t
4.2 LT67 .953 1.047 1.136 .932 921 TS .60k 627 .662 -553 .555
4.8 524 1.197 1.179 1.2h7 1.022 1.067 540 6g2 679 .10 .60k .616
5.3 1.026 1.303 1.268 1.317 1.085 1,147 .599 .Te2 720 LTLT 632 650
5.7 1.146 1.386  1.312 1.370  1.136 1.210 661, . T6E .Th2 T .653 681
6.2 1.2k6 1.k53 1.378 1.hk50 1.201 1.278 17 798 .T70 812 687 .T15
6.9 1.353 1.555 1.470 1.53¢ 1.28% 1.363 T76 8h6 .815 .853 723 .56
7.6 1.h456 1.643 1.567 1.610  1.370 1445 Lot 801 862 .893 LTEL 797
8.5 1.570 1.75L 1.659 1.709 1.460 1.538 .883 .gh2 .907 .9l 812 .83
9.4 1.674 1.885 1.762 1.822  1.956 1.644 .930 1.010 .961 1.000 861 996
10.9 1.833 1.952  1.87h 1.818  1.480 1.66  1.001 1.062  1.012 1.000 .825 .921
12.3 1.999 2,134 1.958 1.6%0  l.1g2 1.683  1.083 1.127 l.0m -907 691 911
13.3 2.116 2.213 1.961 1.640  1.076 1.702 1,129 1.163 1.0k9 898 910

oh
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TALE IX.- FORMAL-FORCE AND HIRGE-MOMENT CORFFICIENTS FOR LEADING-EDGE FLAP OF X-3 WING.. Continped.

(g) ¥ =xo0,92; 8, = o°

ESAGCH W VOVN

a, deg “np e]:"f
" e 2 I oy
o 1 2 3 5 k3 3 -]

1.7 0.148 0,177  0.155 0.220  0.070 0.155 ©.080 0,100 0.113 0,143  0.050 0.097
2.2 216 250 175 2Bl .089 L0k .133 137 117 .186 .055 .125
2.6 .323 .329 .510 290 .358 195 176 .306 .365 .250 2h2
3.4 .55k 667 653 +790 6ol .639 343 435 159 +529 137 Ji21
3.9 654 .843 951 1.039 8l L27  .389 535 -565 603 499 -499
b3 T3k 9 1,010 1.097 903 896 27 57k .590 037 .538 .530
u.z 870 1.128  1.12% 1.180 .07 1,010 .509 649 .6h2 67T .568 )
5, 1.003 1,286 1l.234 1L.276 1.0 1.120 .58 T8 693 . T25 606 ,633
6.0 1.1 1.356 1,308 l.3k2 1.125 1.187 .638 L5 728 759 .639 666
6.7 1.201 1.430  1.385 1.6 197 1.258 692 .83 T66 799 LT 703
7.1 1.311 1.508 1,4p 1.483 1.2k 1,323 LToh .825 .798 831 700 137
T.7 1.395 1.58T 1.76 1.556  1.311 1.393 T4 .B65 831 D66 T34 Wil
8.2 1.b73 1.675 1,578 1.622 1,386 1.4&3 B3k 900 862 598 T3 803
9.1 1.605 1,808 1,703 1.8 1.57 1.581 967 985 .959 839 862
9.9 1.685 1.887 1.780 1.813  1.572 1.648 '9292 1.005 .95 997 859 893
10.9 1.6829 1.995 1.870 1,900 1.672 1.7k 9 1.059 1 1.040 2911, 940
12.0 1.918 2,070 1.94k 1.973  1.732 1811 1, 1.088 1.036 1,072 L 970
16.7 1.759 164 3,812 1,384 1,152 1.2k 903 837 921 T3 618 736
17.6 1.78 1,628 1,589 136k 173 1.386 e87 .820 818 132 T

Ly




TABLE IX.- NORMAL-F(RCE AND HINGE-MCMENT CCEFFICIENTS FOR LEADING-EDGE FLAP OF X-3 WING.- Contimued.
(b) M = 0.96; 8 = 0°

o, deg ‘ne o Che o,
R
Row 1 2 3 L 5 1 2 3 4 5
1.8 0,126 0.162 ¢.100 0.212 0.03%8 0.136 0.072 0.090 0,075 0.133 0.04%0 0.084
2.2 216 .231 AT .285 075 .196 .129 .125 118 .182 .052 120
2.7 327 .331 Jhee . 506 343 365 .193 .178 316 .361, 290 248
3.3 .506 604 590 .T31 .628 583 .307 .399 42k 485 397 367
3.9 603 762 .8 .925 ~Tho .T39 360 483 .512 .553 J4hg 453
I 701 97 .953 1.036 832 .8L5 .bo8 .548 567 +599 .h8a 501
k.9 821 1.070 1.087  1.117 .018 954 A7k 607 .603 Gh2 .532 547
5.2 923 1.197 .13k 1.178 977 1.037 537 .656 .6lU1 671 -559 587
5.6 1.00k4 1.26k 1.199 1.238  1.030 1.096 .5T6 697 673 .TOL .586 .616
6.2 1.119 1.333 1.273 1.312 1.086 1.16k BT T34 7o LT37 .616 .652
6.8 1.2 1.420 1.3%7 1.38L 1.153 1.237 658 780 The6 LT7k .653 690
7.5  1.343 1.526 1.h39 1.k 1.251 1.330 -T61 .82k 790 824 .705 .T35
8.1 1.h29 1.609 1.523 1.563 1.337 1.kog .810 870 832 861 .7Th3 STk
8.6 1.ho8 1.675 1.586  1.616  1.39% 1.466 .Bhh .900 .863 .80k .765 802
3.3 1.562 1.773 1.6l  1.693 1.473 1.540 872 .gl6 .895 .930 .808 .838
10.3 1.648 1.826 1.699 1.750 1.501 1.590 .908 970 917 .558 827 Ba
10.8  1.726 1.882 1.763 1,811 1.56k 1.6L7 .939 .999 ohs5 .588 .863 .88y
1.2 1.812 1.96L 1.837 1.8%0 1.639 1.718 .083 1.040 1.025 .803 .925
12.0 1.911 2.037 1.907 1.956 1.709 1.788  1.028 1.072 1.022 1.059 937 .558
11.9 1.95 2.075 .94  1.9T2 1.T36 1.816 1.053 1.088 1.033 1.0481 .Gh5 .69
13.6  2.036 2.1l 2.20 2,051 1l.811 1.88  1.086 1.115  1.06k 1.095 .9Th 997
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TARLE IX,.- NORMAL-FORCE AND HINGE-MOMENT CCEFFICIENTS FOR LEAPING-EDGE FLAP OF X-3 WING.- Continued.

(L) M%0.99; bp = 0°

620QCH W YOVN

o, deg °np Che
v 1 2 3 5 1 2 3 5 .
3.0 0,210 0,24 0.325 0.}l9  0.268 0.282  0.129 0.132  0.257 0.30h 0.266 0,202
3.5 361 JLi69 .h8s .569 395 L2 221 .303 .354 399 +305 .305
hoh 533 699 .T96 b5 .679 687 327 A2 L83 520 419 J20
5.0 646 836 .897 965 778 .T87 376 . 509 529 .558 rn H6T
5.3 LT97 1,074 1.00k 1.073 870 930 Lsh .596 .583 .61k ,508 .529
5.9 007 1.150 1.089  1.1l3 .9Lko 1.001 .525 .636 .618 650 i .566
6.5 1.029 1.247 1.187 1.238  1.021 1.090 .596 .650 665 698 590 .61k
6.8 1137 1,320 1.263 1.316 l.002 1.163 .658 .725 .700 737 627 .650
T4  1.259 1.4a 1.352  1l.ho3 148 1.257 .72 .83 .T45 782 .6A5 69T
8.1 1.3% 1.516 1.531 1.k75  1.248 1,327 .769 819 .TT9 B1.6 .695 .T29
8.6 1.13 1,588 1.493 1.531 1.308 1.387 811 855 A2 846 .T33 .T6L
9.1 1.%2 1.695 1.592 1.62%  1.386 1. k76 851 ,90L .859 .803 767 .802
9.5 1,h08 1.666 1.550  1.597 l.3&2 1.4 837 .588 .843 B75 760 7689
10.0 1.585 1.755 1.636 1.679 1.139 1.527 .8718 .933 .884 .17 .99 .828
0.k 1.658 1.611 1.683  1.81  1.483 1.57h .510 .959 .908 «937 813 .84g
1.0  1.733 1.863 1.732 1.767 1.539 1.628 .Gh3 006 .933 970 B2 818
1.k 1.803 1.920 1.786 1.822 1.579 1.67T3 .76 1,013 .958 «G90 851 .899
12,3 1.8% 2.002 1.861 1.900 1,664 1.7h%  1.007 1.052 .995 1.021 005 .93h

&%




TABLE TX.- NORMAL-FCRCE AND HINGE-M(MENT CCEFFICIENTS FOR LEADING-EDGE FLAP CF X-3 WING.- Continued.

(3) M3 1.01; 8, = 0°

a, deg ®he
L %

Row 1 1 2 3 5
2.5 0.04k4 0.153 0.080  0.027 0.05k 0.0k1 0.01%
2.h .1ko .209 .138 .089 101 077 021
3.1 .328 .521 .376 204 221 .305 282
3.7 453 T2 +55T7 282 376 koo 371
b1 545 .868 .685 .328 Llihg L7 Lk
h.T 618 955 .T73 362 .50k 515 L8
5.1 .65 1.0k6 903 452 578 .562 i)
5.5 .Blz 1.096 050 .hgs .606 .580 .518
6.0 .069 1.183 1.043 .570 .662 .638 566
6.6 1.129 1.31% 1.181 .656 .762 T2 626
7.2 1.261 1.h16 1.266 -T2k .7985 .55 LTh
7.5 1.332 1,464 1.318 763 L8 T8 .TO0
8.1 1.7 1.534 1.385 .808 854 ALY 132
9.3 1.5Th 1.675 1.528 002 -939 .85 797
9.7 1.593 1.703 1.548 ;) .951 .Bg7 .807

o]4
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TABLE IX,- NORMAL-FORCE AND HINGE-MOMENT COEFFICIENL3 FOR LEADING EDGE FLAP OF X-3 WING.~ Continued,

(k) M®1.10; By = 0°

a, deg cn'f Gﬂ' chf Chr
£
Row 1 2 3 It 5 1 2 3 [ 5
2.7 0.13u 0.158  0.19y 0.288 0.01y 0.16% 0.093 0,079 0,173 0.20T  0.039 0.115
2.7 .178 187 264 353 .163 223 121 .099 215 +255 .176 161
2.8 260 .352 .368 A6l 293 .339 162 .230 273 .32 .231 236
3.3 .385 H99 5715 675 Jhge 505 231 -313 .361 Jng 307 313
b Lok 616 665 JT6L .580 99T .295 375 b1 52 .351 +359
4,5 576 JThe Tl 831 .639 .679 340 29 136 486 .388 .398
5.2 .32 SR6 gl .65 169 813 433 509 502 .5h2 i3 R
5.5 197 993 931 1.001 .89 .B69 k69 .5l .530 573 473 491
6.2 .909 1.109  1.0h3 1.103 917 969 .530 .605 .585 .625 526 Sl
6.6 973 1.160  1.093 1.151 966 1.017 566 .633 610 .650 550 .569
7.6 1,121 1.263 1.200 1.25%  1.050 1.11% 637 . 686 661 699 599 618
8.4 1,214 1.346  1.285 1.329  1.129 1.189 .685 .T29 .Toe .T37 .638 656
9.1 1.270 1.42T  1.356 1.hoe 1,197 1.257 .TRO .69 .37 .TT2 LT .690
9.7 1.361 1.532 1.hk36 1.b7h 1,268 1.336 765 218 .ggg .B09 .06 .728
10.1 1.h33 1.599  1.498 1.531 1.385 1.3 800 850 ' 537 <137 SI57
10.6 1.512 1.660 1,557 1.597 1.386 1,455 837 .863 .836 8713 .T66 ST87
114 1.603 L4 1.635 1.661 1.hhy 1.522 877 .520 8715 905 .94 819
12.2 1.697 1.823 1.697 1.735  1.515 1.591 .021 961 .908 .938 830 .54
13.0 1.% 1.801 1.760 1.797 1.580 1.654 963 .99L .8 96T 861 .882
13.8 1. 1,95  1.843 1.863  1.639 1.7.7 .998  1.019 972 995 808 .90
1h.6 1.966 2,009 1.608 1.93% 1.712 1.782 1.036  1.047 1,000 1.028 £927 .939
15.6 2,048 2,087  1.978 2.000 1.794 1.8% 1,080 1.083 1.035 1.059 .963 972
17.4 2,105 2l 2,036 2,06k 1.875 1.905 1,106  1.103 1,062 1.080 1,005 +098

6cdQCH WY VOVN
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TAPLE TX.- NORMAL-FCRCE AND HINGE-M(MENT CCEFFICIENTS FOR LEADING-EDGE FLAP OF X-3 WING.- Concluded.

(L) Mx1.15; 8 =~ 0°

o, deg “np Chp

o e
4
e 1 a 3 b 5 1 2 3 b 5
1.9 0.030 0.063 ~0.007 0.131 -0,04k 0.0l  o0.040  0.02L 0.020 0,086 -0.009 0.035
1.8 .078 096 .057 51 -.083 080 065 .0U5 060 .091 .008 .053
2,0 .156 72 .230 .330 .158 .205 .105 095 194 236 154 b7
2.9 305 420 6T .578 402 Je2 .185 255 301 353 267 .263
3.6 . =551 581 682 .4o8 .528 257 .321, .355 .Los .312 .316
L.o 511 .653 648 .739 .560 .599 308 .363 389 l3s .3k3 .350
4k 613 .755 .T26 .815 .638 680 361 Jno 28 4T3 361 392
5.b .Thé 505 .848 .935 .T95 .801 L3l 493 87 534 Ty 453
5.8 811 970 .08 983 . .85k L6l .526 512 .558 66 479
6.3 .88s5 1.035 .983 1.047 .855 .91L .50b 562 .58 591 lgo .510
6.9 965 1,102 1.047 1.109 .915 - o7k .5ko 598 .580 622 .52k .5h2
7.8 1.087  L.219 1.156 1.210 1l.022 1.077 615 .B61 632 E7h .576 .595
8.2 1.133 1274 1.211 1.260 1.071L 1.124 6L .688 661 699 604 620
8.9 1.232 1.348  1.279 1.328 1,129 1.190 .695 725 .695 .13k .633 .653
G 1.318 L.hbeg 1.35 1.389  1.190 1.257 .37 765 «T30 765 .563 .686
10.2 1.397 1.533 1.l29 1.07h  1.268 1.338 776 .812 .769 .Bok . TOO T2k
11.2 1,489 1.623 1.51) 1.567  1.354 1l.h22 815 .856 812 .Bkg . TH7 .65
12,2 1.566 L.7oh  1.595 1.632 1.8 1.kgo Ry -Bo6 .88 881 -TT3 .T97
13.2 1.649 1.7T78 1.660 1.705  1.487 1.557 836 .931 873 .13 810 827
13.9 1.736 1.8 1.728 - 1.761  1.548 1.616 925 962 913 .939 .837 ,856
1k,7 1.819 1.8g%  1.783 1..805 1,59k 1.665 963 .983 937 L961 857 .878
17.0 1.942 1.968 1.863 1.913  1.68% 1.750  1.028 1.01k 973 1,014 908 .918
17.8 2.006 2.031  1.94 1.985 1.768 1..16  1.057 1.045 1.011 1.049 -956 .952

2%
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TARLE X,~ NORMAL-FORCE AND HINGE-MCOMENT COEFFICIENTS FOR LEADING-EDGE FLAP OF X-3 WING
(a) M= 0.55; o = 7°

=
B
2
g
8

o, deg cnf chf
L Cnf Chf
Row 1 2 3 5 1 2 3 h 5
T.h 1,160 1,330 1,162 1.245  0.806 1.109 0,577 0.808 0.739 0.TLT  0.545 0.656
8.k 1.448 1.64  1.530 1.512 1,098 1.378 LTLh +996 .873 8148 627 .788
9.5 1.678 1.970  1.566 1.718  1.253 1.57h 819 1.137 812 .950 692 .866
10.7 1.948 2,112 1,553 1.b66 1,367 1,591 .9%9  1.153 .T90 .T55 T2 .843
1.5 2.282 1.957  1.50h 1.8  1.339 1.568  1.220 .99k .TT0 761 .23 812
12,4 2,440 1.87%  1.529 1.366  1.289 1.529  1.319 945 .782 .698 675 .T87
13.4 2.499 1.687  1.525 1.365  1.232 1.k 1,362 .880 .T83 .703 643 .69

19




TARLE X.- NOEMAL-FORCE AND HINGE-MOMENT CCEFFICIEWTS FOR LEADING-EDGE FLAP OF X-3 WING.- Contlnued,

(o) % O.TL; By« 7°

76

o, deg “ne “he
L one 1 2 4
Row 1 2 3 5 3 5
1.h  -0.259 .0.223 -0.20f -0.221 -0.19%  -0,203 -0.161 -0.2k8  .0.190 -0.218 -0.227
1.9 -.084 .02 .009 .01k -.023 000 -.206 -, 055 -.0k2 -.0L8 -.083
2,6 (111 .190 .57 178 o7k 45 .Q15 L0409 .059 .056 -.0eh
3.7 .306 .390 .324 .365 199 L3111 22 169 156 .168 .063
h.h .578 .611 624 628 339 531 277 .325 .350 345 .153
4.8 703 .The .T30 758 A3l .6l2 £330 429 50 i 214
5.9 .97k 1.107  1.0e5 1.080 STo7 945 188 .665 646 632 70
6.9 1.253 1.382 1.2k 1.331 .9h9 1.17h 628 86 B JTEL 548
T 1.379 1.543 1.139 1.46%  1.078 1.313 .698 .905 .B02 .a13 623
8.3 1.648 1.8 1,71k 1.612  1.253 1.518 856  l.002 995 895 .100
8.7 1.763 1.9c2 1.Tf2 1.699  1.29% 1.592 .G3%  1.030 997 .93k .T26
9.7 2.126 1.999 1,727 1.842 1.hkt 1,707 1.164F 1,047 .918 .999 803
10.2 2.210 1.806  1.635 1.684  1.430 1.629  1.210 966 .860 .900 793
10.3 2.155 1.655 1,976 1.hk69  1.397 1.bo1  1.195 338 B3k . 788 757
11.4 2.197 1.695 1.515 1.549  1.ho2 1.513 1.231 .868 .780 .826 T
13.0 1.995 1.396 1,358 1.6k 1.206 1.28: 1.0 .70 iy als) 657 646
1b.7 2.00k 1.552 1.3 1.355 .983 1,331  1.087 .786 737 (o] 512
16.4 1.57h 1.176 1.015 1.118  1.305 1.106 B9 .599 548 585 .690

62aQCH W VOVN



TARE X, NORMAL-FOROE AND HINGE-M(WENT CCEFFICIERTS FOR LEADING-EDGE FLAP (F X-3 WING.- Continusd.

(c) M= 0.76; 8p = T°

a, deg Onp Oy eh'f
r

ow 1 2 3 4 5 1 2 3 b 5
2.8 0.006 0.146 0,105 0.140  0.063 0,103 -0.033 0,013 0,019 0,020 -0,032
3.0 051 227 1682 200 .110 168 QL6 062 . . -
3.7 256 332 277 12 2001 .269 10 .130 125 .130 » 060
by L2 Lda 437 gl 300 113 .192 217 2, 243 126
h.9 546 619 610 6hg 375 939 255 .318 350 .355 166
5.6 764 . 849 .B43 . 580 .T59 377 .530 .513 JBLL 340
6.4 1.030 1,183 1.097 1.159 825 1.012 . 525 .TO5 687 636 .51L
7.0 1.295 1.437  1.38 1.285 1,043 1.210 Bl 856 Be1 801 .618
7.6 1.477 1.638 1.70% 1.620 1.177 1.0 .The .983 992 998 .T29
8.2 1.614 1.681% 1,845 1.835 1,346 1.605 809 1,058 1.046 1,061 .850
8.7 1.747 1.965  1.920 1.801 l.hm, 1.701 A7 1an 1.080 1.078 891
9.4 1.933 2,122 2,036 i1.928 1.kgg 1.797 988 1.167 1.134 1.092 842
9.9 2,061 2.203  2.006 1.923 1.ﬁ66 1.86 1.068 1.222 1.kt 1.07h 881
10.6 2,158 .81 1.5 1.h28  1,ks6 1,536 L.kt G5 840 750 810
1.7 2,096 1.565 1,5 1.372  1.485 1.k35 1,13 «ToL e LT09 19
13.5 1.980 1.ho7  1.336 1.372  1.200 1.309 1.090 .712 692 T30 548

630QGH Wd VOVH
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TABLE X.- WORMAL-FORCE ARD HINGE-MOMENT CCEFFICIENTS FOR LEADING-FDGE FLAP (B X-3 WING.- Continued.

(d) M*0.80; 5 = T°

gg

o, deg ‘ne c ‘hy
L
ow 1 2 3 L 5 1 2 3 4 5
2.6 -0.00h 0.030 -0.0Ck 0,010  0.019 0.00% -0.09% -0.067 -0.058  -0.080 -0.065
3.1 057 75 .157 AT 093 136 -.0Lk .025 .033 020 -.036
3.5 2123 266 224 .2Lg 150 206 J03h .073 .02 073 .005
L2 .310 -ho3 357 37T 251 .330 227 kg 148 .160 073
L.,9 907 578 .535 553 .360 RIS 231 .263 214 27T 1M
5.6 -708 .788 .TT6 179 510 679 345 h29 L3g 37 250
5.9 66 .916 .852 .829 601 63 392 .519 o2 g2 +330
6.4 .585 1.057  1.000 996 5Th L0881 482 620 605 .603 .289
7.0 1.135 1.202 1.153 1.267 .898 1.085 .5T2 723 ST137 765 .583
T.5 1.299 1.8 1.511 1.5 1290 1.339 .631 847 B3 869 .T28
8.3 1,457 1.658 1.6 1.688 1,428 1.492 .T06 937 .912 .Gl .788
8.6 1,504 1.2 1.713 1.743 1.486 1.54% .726 .955 40 970 816
8.6 1.538 1,786  1.716 L6 1,490 1.572 LTHL 981 943 .978 .8eh
9,k 1.703 1.916 1.8 1.857 1.559 1.6Th 836 1.04 1.000 1.025 A7k
10.2 1.92) 2.055  1.942 1.87h 1.620 1.766 972 1.1 1.063 1.051 .g22
11,6 2.177 2,230 1.910 1.257 1.135 1.65%  1.123 1.20% 1,07k .654 .808
13.0 2,225 1.760  1.707 1.325 1,252 1.8k 1.172 .B99 .909 .695 .683
15.0 2,076 1.532  1.530 1.239  1.035 1.326  1.130 176 .800 649 .543
15.8 1.936 1376 1.3%6 1.1%9 1.0 1.235  1.077 707 728 625 537

62dQCH Wd VOVM




TABLE X.-~ NOHMAL-FORCE AND HINGE-MOMENT CCEFFICIENIS FOR LEADING-EDGE FLAP OF X-3 WING.- Contlinusd.,
(@) M= 0,85; 8 = T°

a, deg ®ne . ‘he
£
Tow 1 2 3 L 5 1 P 3 b 5
2.7 -0,108  -0.006 -0.011  -0,0kk -0.059 -0,033 -0.103 0.10T 0,096 -0,12% -0,133
2.9 -, (25 . 011 037 -.029 031 -, -.062 -.073 -.065 107
4,2 261 .36 270 .298 168 262 103 Pk - 093 11 L0k
5.2 509 ki 450 T .310 A3k .233 217 Raky 234 127
5.9 696 609 619 .632 361 k5 .339 282 .326 .325 159
7.0 1.010 1.145 1,105 1.186 . 1.008 Riteyd .659 640 .685 .56k
8.0 1.296 1.h79  1.lay 1460 1.2k 1,305 625 883 ST 12 'SR
9.0 1.516 1.713  1.575 1.640 1.372 1.480 ,TL5 .930 .856 008 7
9,5 1,598 1.786  1.636 1.683  1.lkao 1.535 T75 964 681 .923 790
9.9 1.728 1.829 1.7 1.761  1.488 1.602 843 .G87 21 956 .835
10.5 1.830 1.928 1.7186 1727 L.477 1.640 .930 1.033 957 .98k .8l
10.9 1.879 1.986  1.834 1.699  1.503 1.665 962 1.057 977 .95 .859
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TARELE ¥.- NORMAL-FCRCE AND PINGE MOMENT CCEFFICIENTS FOR LEADING-EDGE FLAP (F X-3 WING.- Concluded.

(£} M=0,90; % =T

a, deg Cng x Che chf
£
Fow 1 2 3 h 5 1 2 3 L 5
2.4 -0.383 -0.288 -0.h43 -0.410  -0.46g -0.353 -0.255 0,293 -0.37h -0.370 -0.k96 -0.326
2.9 -.249 -.087 -.283 -.253 -.209 -,183 -.179 ~.1h6 - 277 -, 266 -.260 ~.203
3.9 080 JA11 .02h 054 -.001 052 -.033 -.025 -.051 -.0h0 -.00L -.0l1
5.1 .295 .351 264 287 JA6T 266 125 12T 088 110 036 .095
6.0 L8k 485 RiTord 56 273 401 .225 212 LT 213 102 .178
7.0 .B45 .92k BT .920 .676 801, s .53z 509 550 g U487
8.0 1.110 1.250  1.206 1.2 1.0u7 1.104 .536 705 .660 641 562 606
9.0 1.341 1.540 1,399 1.1h3 1.201 1.314 645 831 .59 LT 661 JTOT
9.6 1.362 1.556 1.429 1.%70 1.236 1.337 .05 .8L0 T3 809 686 720

gg
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TABLE XI.- NORMAL-FORCE ARD HINGE-MOMENT COEFFICIENTS FOR LEADING-EDAE FLAP OF X-3 WING

{a) M= 0.55; 8 = 27°

‘ne *he
1 e 3 5 s 1 2 3 X by
Row
6.7 -0.66%  -0.368 -0.580 -0.790 0450 -0.506 -0.382 0,558  -0,27hk -0.394
10.0 .360 2 355 -,00L 278 034 203 042 - 05 -, 011
12,0 BaT 1.006 .883 .558 T30 +295 OTT «3h0 297 .285
13.4 1.1hh 1.329 1.160 L6l 1.012 L1, 632 561 435 448
14,6 1.360 1.731  1.562 .850 1.347 .525 891, .808 .708 654
15.2 1.ke7 1.850 1.681 909 1.0 .548 965 .885 T84 .T12
16.0 1,772 2,151  2.008 1,31 1,745 LT08 1,186 1.112 979 019
17.5 2,137 2,572 2.3%0 1.675 2,123 B0 1.3 1.319 1.232 1.131
16.3 2.371 2,595 2.370 1.663 a_.11+5 972 1.3683 1.382 1.2 1.127
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Figure 1.~ Three-view drawing of the X-3 alrplane.

A1l dimensions in inches.
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(a) Photograph of camplete airplane. E-1994

Figure 2.- Photographs of the Douglas X-3 research alrplane.

- vy
?i\ RN R
I:"I H -*ll
. ‘.1 I.'
' I

620QCH RI VOVH

9




62

Leading-edge flap deflected 30°.

(b) Close-up views of wing with leading-edge flap.

Figure 2.- Concluded.

NACA RM H58D29

E-2162

E-2163
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NACA RM H58D29 ]

Typical wing section

{Modified 45-percent-thick hexagonal alrfoll)
— - ‘:.%

. Theoretical __.l a58
03¢ verticss o7c
- 10.58
ha3.e® Airplane center line E 04 8.129
- ?g N
Pl Y ! H
S \ ! ’
Y d ! 304
‘\‘ Q75¢c !
\'\ Fuselage ; ,"
1 — n T
f
0375
_& ! 1.25
Control-
actuator
fairings
4
0,094
Orifice row 1 2 3 b 5
Chord length, £t 8.63 7.59 6.54 5.59 k.69
Spanwise location, percent bt /2 0 0.231 0.h62 0.6T3 0.872
Leading-edge-flap hinge line,
percent ¢ _ 12.1 13.7 15.9 18.6 22.2

Figure 3.- Drawing of the left wing of the Douglas X-3 sirplane showing
the spanwise location of the orifice rows. All dimensions in feet

unless otherwise stated.
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(b) M =~ 0.71.

Figure L.- Continued.
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